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The Better Way 


The eye’s a better pupil and more willing than the ear; 

Fine counsel is confusing, but example’s always clear. 

And the best of all the preachers are the men who live their creeds, 

For to see the good in action is what everybody needs. 

I can soon learn how to do it if you'll let me see it done. 

I can watch your hands in action, but your tongue too fast may run. 


And the lectures you deliver may be very wise and true. 


But I’d rather get my lesson by observing what you do. 


For I may misunderstand you and the high advice you give, 
But there’s no misunderstanding how you act and how you live. 


ANONYMOUS 





EDITORIALS 


Colorado Springs, 1952 
GraDUuATE EDUCATION 


This section appeared to hold the greatest interest if not attendance. 
The program was well organized, well presented, and above all, of 
great significance. This is as it should be for the graduate school within 
dental schools is now demanding much use and consequently much 
attention by school authorities. It is young and yet undeveloped but 
future requirements are easily foreseen. 


THe Dentat Hycienist 

The dental hygienist or the field of dental hygiene, allocated to this 
branch of the profession, has shown consistent growth and value of 
service through the years. In the beginning, the course consisted of one 
to two years in extent coming now to a maximum of four years of study. 
Thus it has come to be necessary to give special attention to this field. 
Some two or more years ago, the managing editor of the JourNat, 
Dr. Craig, University of California, suggested establishment of a section 
for those folks and for this subject. Later, the Educational Council 
gave it special consideration and study. This year Dean Timmons, 
Temple University, brought the question up again and the Executive 
Committee voted to conduct such a section in 1952. This is as it should 
be and thus another arm of endeavor may be established. 


DENTAL RESEARCH 


Someone has said “this field is barely scratched as yet.” He should 
have attended the last Session’ and noted the largest attendance in its 
history, ranging from about 21 in 1920 and 98 members and guests,” in 
1940, to 350° in 1952. The program was full and the interest was keen. 
Much attention was given to the subject of Fluoridation, which appears 
to be definitely established as the great health benefactor of the year 
and one of the great benefactions of dentistry for the suffering public. 
The gift of inhalant anesthesia by Horace Wells; the development of 
local anesthesia, the gift of a physician, Dr. Koller; the gift of scientific 
approach by Miller; the gift of correct technique by G. V. Black; the 
gift of ammoniated silver nitrate by Howe and in part by Prime; the 
gift of ammoniated dentifrices by Kesel; and now, the gift of fluoridation, 

1Date of organization: See J. Den. Res., 6, 101-111; 1924-1926. 


*See J. Den. Res., 19, 257 (footnote) ; 1940. 
%As verbally reported. 
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unquestionably by McKay, all add up to the credit of dentistry and 
with the possible plaudits received, goes the hope of dentists for a 
healthier, happier public. 

FINALLY 

This was the best year yet for the American Association of Dental 
Schools. Those who have lived through most, if not all, of those 29 
years vouchsafe that assertion. It is not that which we have attained 
which brings satisfaction, although there may be a hint at least, but 
rather an earnest desire to strive still further ahead. A time of satisfaction 
should never overtake anyone. Always as he approaches that point it 
should move on ahead. 

One great feeling of regret overcame all in attendance—the President, 
Dr. Ernest G. Sloman (always called Ernie) was stricken ill and not 
able to carry out his part. He was missed and was consistently in our 
thoughts, but his will was carried out as nearly as possible and always 
with his name in mind, by those upon whom the responsibility fell.‘ 


Secret Dental Research 


In the last few years we’ve been hearing of an increasing number 
of dental research projects of which the report by the investigator was, 
“I can’t tell you about it because it’s a secret.” This may be a satisfactory 
description of atomic research and defense projects or possibly even 
commercial trade study. But what is happening to the spirit of scientific 
freedom and interchange of professional knowledge that had been de- 
veloping over the past 50 years? Is research done by some individuals 
only for the personal glory of presenting the results at a meeting or 
the prestige derived from the “discovery”. If such a deterioration has 
developed, why not start a rebirth of freedom in dental research before 
this clamming up becomes epidemic. 

Contrariwise, with free interchange of ideas, each investigator’s find- 
ings help the other. A great amount of time which is lost in following 
blind alleys and in duplication of effort could be expended toward 
carrying the same projects to higher levels. 

We'll admit that the above indictment applies only to a small number 
of researchers. From our experience in the past, this secret research 
wasn’t too valuable when finally it was reported. What is upsetting is 
that we are hearing more of these secret projects than ever before. The 
truly unselfish scientists who have made our profession great may be 
injured by this movement into occultation. —S.C.M. 


*Deceased April 30, 1952. 





EDITORIALS 


Comments on “The Use of the N.D.U. Dental-Medical 


Questionnaire as an Adjunct to Dental Diagnosis” 


The questionnaire evolved by the Department of Periodontia of New 
York University would seem to merit high commendation. The under- 
lying purpose of such a procedure for the preliminary gathering of 
essential information is in accord with the growing realization that 
modern dental therapy and prevention demand a much more thorough 
diagnostic appraisal of the patient as an entity than has been customarily 
employed in the past. 

To make possible such a comprehensive evaluation of the status of 
the patient, it is important that any procedure chosen be nontime-con- 
suming, succinct and well within the scope of the general practitioner. 
The health questionnaire in dentistry has, within the past two to three 
years, been developed with marked success. One can endorse the quali- 
fying statement in this report warning that a questionnaire cannot 
replace oral history-taking but that it is a valuable and practical adjunct. 

At the University of California we have, for the past academic year, 
employed a questionnaire similar in purpose and content to this one 
adopted at N.Y.U. The one in use at California has leaned heavily upon 
the Cornell University Medical Index with modifications appropriate to 
the dental approach. We have used a somewhat shorter list of questions; 
however, it might be noted that a proposed revision of the University 
of California questionnaire will deliberately break up the natural sys- 
tematic grouping of the questions and will mingle “yes” and “no” 
answers irregularly. Evaluation of the findings is quickly accomplished 
by various simple means even when the questions are intentionally 
intermingled. 

The health questionnaire is worthy of adoption as a useful tool in 
teaching and in practice. When it is followed by the oral history and 
its extent flexibly adapted to the situation, efficiency is conserved both 
as to time and professional adequacy. 

—R. Gorpon Acnew. 
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WHAT BASIC INFORMATION SHOULD BE 
INCLUDED IN A CANCER TRAINING PROGRAM 
FOR DENTAL STUDENTS?’ 


ALTON K. FISHER, B.S., D.D.S.,? Jowa City 


A discussion of what basic information should be included in a cancer 
training program for dental students cannot avoid a considerable element 
of opinion. If the objects of such a program were precisely defined, 
opinion could be replaced by fact to a greater extent than is possible at 
present. A satisfactory definition of objectives is lacking because the 
proper position of the dentist in the cancer control program is not yet 
a settled matter. There is no longer any serious question of his right 
to participate. There is a question, however, of what the nature of his 
contribution should be. This question does not arise from the cancer 
problem itself. It is an inevitable consequence of conflicting concepts 
concerning the nature of dentistry. 


The wide diversity of views of dentistry present it, at one extreme, 
as an exclusively mechanical vocation, and at the other, as a specialty 
of medicine. The concept which holds dentistry to be devoted exclu- 
sively to reconstruction of damaged and missing teeth would justify 
professional participation in the cancer control program to the extent 
that considerations of dental reconstruction were applicable. A cancer 
training program in line with that concept ought to be limited to in- 
struction in the cancer producing possibilities of unrepaired teeth and of 
ill-fitting dental restorations, together with a few simple rules which 
would facilitate the detection of possibly cancerous lesions of the mouth 
so that the patient could be referred to the physician for further exami- 
nation and advice. The idea of dentistry as a medical specialty would 
warrant full and unrestricted participation in the effort of cancer control. 
A training program under these circumstances ought to include all pos- 
sible instruction in the clinical forms of oral neoplasia, in detailed methods 
of diagnosis and in the techniques of therapy. 

It might be possible to obtain a consensus of non-dental opinion 
concerning the role to be played by dentistry and to shape a training 
program accordingly. This course would undoubtedly be the easiest 
but scarcely the wisest on a long term basis, for it would deny to dentistry 


‘Read before Second Annual Conference of Dental Cancer Teaching Coordinators, Cincinnati, Ohio, 
October 22, 1951. 
*Professor of Oral Pathology, College of Dentistry, State University of Iowa. 
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the determination of its own destiny. The other alternative is to search 
out the various established views relating to dentistry and to assemble 
them into an acceptable, comprehensive concept of the profession. Unless 
some measure of agreement exists concerning the true nature of dentistry, 
great difficulty will be encountered in justifying the inclusion of any 
specific information in a cancer training program for dental students. 
To be feasible, a program of this sort ought to be directly related to 
professional practice. The general objectives of each ought to be ap- 
proximately similar. 

Fortunately, it is unnecessary in our time to develop a comprehensive 
concept of dentistry. That was accomplished by the pioneers in the 
profession. The concept has been accepted by society, and crystallized 
in the broad and generous terms of law. The statutes of most of the 
states agree in defining the practice of dentistry as the diagnosis and 
treatment of diseases of the teeth and jaws and related soft tissues. 
Where reference is made to specific dental procedures, it is usually by 
way of elaboration upon those activities which are regarded as within 
the scope of dental practice and which may not be exercised by those 
not qualified as dentists. Brothers,’ in his textbook on dental juris- 
prudence points out that “the limitation is not in the gravity of the 
operation but in . . . the region operated upon.” Numerous authors on 
dental and medical jurisprudence have indicated that while “physician” 
and “dentist” are not considered synonymous terms in law, the general 
professional objectives of physicians and dentists are essentially similar. 
Except for privileged communications the law holds that practitioner- 
patient relationships are identical and that the principles of malpractice 
apply equally to dentistry and medicine. At least so far as the law is 
concerned, then, dentistry is a profession with the same general pre- 
rogatives and obligations of diagnosis and therapy as apply to medicine 
except only that the diseases it is permitted to treat must have their 
manifestations in the teeth and jaws and related soft tissues. There is 
no question that concern with the oral forms of neoplastic disease is 
within the legal limits of dental practice. 

A number of factors have combined to obscure the broad limits of 
the profession to many of its members and eventually to impose narrow 
limits on their spheres of action. In their enthusiastic concentration on 
its parts they have lost sight of the much larger whole. Indeed, many 
have come to confuse the part with the whole, an error that has left 
its mark on dental education and has spread its influence beyond dental 


‘Brothers, E. D.: Dental Jurisprudence, second edition, St. Louis, 1928. The C. V. Mosby Co., p. 21. 


weet PNA AO ION ANONIR 





202 JOURNAL OF DENTAL EDUCATION 


circles. It is this error which is the source of the question relative to 
the position of the dentist in the cancer control program. 

At the same time there has been a persistent, though perhaps smaller 
group of dentists, who have never ceased to view their profession in its 
entire extent. This breadth of vision has enabled them to engage in 
comprehensive diagnosis and treatment of diseases of the teeth and jaws 
and related soft tissues with skill and assurance. The slowly increasing 
requirements of the Council on Dental Education suggest that official 
opinion of the American Dental Association inclines toward the broad 
concept of dentistry, although practical considerations preclude sudden 
changes in the educational system. Some physicians have come to accept 
the reasonableness of this position. In a recent issue of the JourNAL OF 
Denrtat Epucation, Kolmer* writes: “. . . | am among those who believe 
that dentists should be taught to be physicians in the fundamental sense 
with the privilege of specializing in stomatology from the outset of their 
dental education.” 

Lines of evidnce such as these, when gathered together, indicate that 
a comprehensive concept of dentistry does exist. It may have been 
ignored or overlooked on various occasions but it was never entirely 
forgotten. This concept places dentistry in a truly professional position 
with potentialities of practice as extensive as those of any of the specialties 
of medicine. Its objective is the maintenance or attainment of health 
in the patient through prevention or diagnosis and treatment of oral 
disease. Therefore, it follows that a cancer training program for dental 
students ought to be set at a definitely professional level. 


A cancer training program related to dental practice must utilize a 
large proportion of potentially available instructional facilities provided 
by the dental schools, if it is to be accepted as an essential part of the 
educational system. Any attempt to isolate it for one reason or another 
will serve to identify it as another special field of action which the 
practitioner is at liberty to choose or reject as suits his interests or 
convenience. Furthermore, if the program is in harmony with the broad 
concept of dentistry, it will be impossible for it to be autonomous. Much 
of the basic information required by it should be, and can only be, 
provided by the courses in biologic basic sciences. Application of this 
information is already, at least in theory, the function of the diagnostic 
and therapeutic services. Certain aspects of the cancer problem may 
require special treatment in an independently organized course or facility. 


*Kolmer, J. A.: Teaching of Internal Medicine at Temple University School of Dentistry, Journal 
of Dental Education, 15, 132-143; March, 1951. 
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Apart from this, however, the training program can be highly useful 
by adding significance to the basic sciences by applying them to the 
important and practical clinical problem of oral neoplastic disease. There 
is probably much to be said in favor of the contention that dentistry 
has earned its reputation as a mechanical art through its failure to teach 
and to apply the fundamentals of normal and abnormal human biology 
on a comprehensive scale. Past failures to recognize oral cancerous 
lesions often had their origins in this deficiency. 


All agree that the purpose of dental education is to prepare students 
for dental practice. It is not always recognized that this implies a level 
of preparation that permits graduates to enter practice as safe beginners 
in all phases of dentistry and not necessarily as experts in any of its 
branches. A safe beginner cannot be expected to have achieved exten- 
sive proficiency in handling a wide variety of clinical problems. It is 
expected that he be trained to the point of recognizing clinical problems 
when they exist, and that he be fully as cognizant of his limitations as 
of his capabilities in meeting them. Neoplasia constitutes one of the 
clinical problems of dental practice. The fact that many cases of the 
disease have been mismanaged indicates that not all aspects of the 
problem were recognized. The immediate objective of a cancer training 
program, then, ought to be the development of a state of knowledge 
about neoplasia sufficient to permit correct and adequate evaluation of 
the problem when it arises. This cannot be accomplished in satisfactory 
fashion and in line with the modern concept of dentistry by encouraging 
the student to avoid the problem. 


The starting point in a cancer training program is, or should be, 
purposeful instruction in the sciences of gross and microscopic anatomy, 
embryology, physiology and biochemistry. These provide the concepts 
of normal to which later comparisons of the abnormal will be made. 
The facilities of these departments of instruction are such that it is 
possible to demonstrate the reality of the various structural, functional 
and chemical entities which exist in the living body, and which ought 
to be taken into consideration when dealing with clinical disease. Unless 
the student has directly perceived the body in all its aspects, and has 
been shown their inter-relations, it will be difficult for him to understand 
abstract references to their nature. An example of this is the possible 
relation of oral hyperkeratoses to abnormal hormonal states. The hyper- 
keratosis is easily demonstrated clinically and therefore its existence, 
when present, is rarely questioned. But the student who has never 
dissected out the various endocrine glands, nor examined them histo- 


PAR. et SATB iy ARAN Bo A MAERAR NAEP CHIE, 


een vaiainey 











204 JOURNAL OF DENTAL EDUCATION 


logically, nor seen cholesterol, nor written the structural formulae for 
the various hormones, nor understood their biochemical effect, has great 
difficulty in believing in their reality or importance. Even a genius would 
be confused in trying to relate that which he sees to that which he 
does not believe. It is unfortunate that the normal basic sciences are 
often taught to dental students with the view that their usefulness is 
limited to demonstrating the parts or functions which the dentists will 
test, manipulate or modify by direct approach. Unless the dental student 
is taught and required to understand these sciences for the purpose of 
understanding the living normal human being, he will have no reference 
for understanding the nature of disease. Unless he really understands 
the living body as a complex inter-related unit, he will inevitably regard 
oral disease as an exclusively local phenomenon. This misconception 
has serious disadvantages in relation to oral cancer as well as to a number 
of other pathologic states. 


When one becomes highly familiar with the detailed structure, func- 
tion and composition of the normal human body, he is ready to study 
its abnormalities. Attempting to understand pathology without this 
thorough preparation is frustrating to the student if he is expected to 
apply it. After all, descriptions of pathologic entities must be expressed 
in terms of abnormal anatomy, abnormal histology, abnormal embry- 
ology, abnormal physiology and abnormal biochemistry. It is quite 
useless to present the subject of disease as a catalog of static abnormalities 
to be observed in proper combinations solely for the purpose providing 
a check list for theoretic diagnosis. This check list is often uninteresting 
and soon forgotten and rarely leads to successful diagnoses in actual 
practice. The basic, essential pathologic processes must be taught as 
dynamic modifications of normal states in a manner that will permit 
application to specific diseases whenever encountered. This approach 
enables one to appreciate the natural unity which exists within certain 
classes of disease regardless of the peculiar locations of individual lesions. 

From the standpoint of a cancer training program it is important that 
an appreciation of the essential unity of neoplastic disease be developed 
and this can only be realized after the student has acquired considerable 
knowledge of the basis of neoplastic processes. Understanding is far 
more reliable than memory. 

A cancer training program can be instrumental in emphasizing the 
subject of neoplasia in a course in pathology, but this must not be done 
by minimizing the importance of other pathologic processes. One of 
the purposes of training in pathology is to provide a background for 
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diagnosis and therapy. In order to arrive at the proper diagnosis of 
many clinical entities, it is necessary to distinguish between the mani- 
festations of several possible basic types of disease. It is necessary to 
know as much about one as about the others to make the distinction. 


In teaching the pathology of neoplasia, it is difficult to develop ex- 
tensive understanding of the disease by confining attention to oral man- 
festations alone. The reason for this is to be found in the peculiar 
modifying influences of the process imposed by the oral structures. For 
example, metastasis of oral cancer to regions outside the mouth is more 
common than the reverse. Consequently, if one were to consider only 
cancer as manifested in the mouth, the student might never fully appre- 
ciate the significance of a process of metastasis. Another example is the 
phenomenon of encapsulation as a part of many neoplastic lesions. While 
encapsulated tumors are fairly common in the salivary apparatus, the 
floor of the mouth and in the palate, the ordinary run of tumors of the 
alveolar processes are not obviously encapsulated because the bone is 
covered by a moderately thin mass of soft tissue. These tumors are 
more likely to be protuberant. While it is very important that the dental 
student become highly familiar with the oral peculiarities of neoplasia, 
it is equally important that he be familiar with the basic phenomena of 
all forms of neoplasia so that he believes in the reality of those concepts 
he is taught. He cannot do this without adequate demonstration of the 
validity of those concepts. 


It would appear that the best opportunity to present the basic ideas of 
neoplastic disease is to be found in a course in general and systemic 
pathology. It is seldom possible to demonstrate the phenomenon of 
incapsulation better than in fresh specimens of intra-mural leiomyomas 
of the uterus. The very term “cancer” takes on fresh meaning for 
anyone who has seen and palpated a freshly resected segment of bowel 
containing an advanced adenocarcinoma. Metastasis becomes a perma- 
nent reality after one sees a series of autopsy specimens exhibiting a 
carcinoma of the stomach and associated metastatic lesions in the liver, 
the white cancerous nodules embedded in the dark background of hepatic 
tissue. The lecture and textbook descriptions become more under- 
standable after one has been able to compare sharply defined, dense, 
white leiomyomas of the uterus with the poorly delineated, soft, pork- 
like leiomyosarcomas of the same organ. Comprehension of these vari- 
ous characteristics are important in understanding neoplastic disease 
but they are difficult to demonstrate in the mouth because the disease 
is usually detected before these characteristics are well developed. There- 





206 JOURNAL OF DENTAL EDUCATION 


fore, if the student is to understand neoplastic disease, as well as other 
forms of disease, it will be far simpler to present the basic concepts first 
and to utilize those examples in which the specific changes are most 
prominent and then to apply these fundamentals to oral disease when 
the student is prepared to grasp their meaning and application to his 
specialized practice. 


In addition to the teaching value provided by an intensive course in 
general and systemic pathology, the knowledge gained in such training 
has a distinct clinical value. It has been argued that such training is 
not directly applicable to dental practice and that the time devoted to 
it might better be employed in teaching oral pathology. This view, 
however, does not take into account the fundamental unity of the 
living body. Those who have had extensive experience in oral pathology 
are not especially surprised to encounter occasional metastases to the 
jaws of carcinomas of prostate and breast, for example. Yet the dentist 
who has had limited preparation in pathology, and who is confronted 
with similar lesions in his patients is often at a loss to explain their 
origin or nature. It may be claimed that he has probably been told 
about such possibilities, but the cold fact remains that most normal 
people are more likely to remember the details of their own experiences 
much more clearly than the experiences of others. 


Few men will deny the importance of distinct programs in oral 
pathology as an essential part of dental education. It is often in this 
particular area that the cancer training program runs a concurrent 
course. Since no attempt is made to withhold information about other 
oral diseases, it follows that the subject of oral neoplasia should be 
treated as completely as the rest. The oral field is the province of 
dentistry, and dental students have every right to be provided with all 
information that will equip them to make intelligent decisions in con- 
nection with the clinical problems they will eventually meet. In brief, 
a cancer training program for dental students ought to present as much 
information about the pathology of oral neoplastic disease as the dental 
curriculum will permit. This information is basic in preparation for 
work in cancer detection. 

On occasion, doubts have been expressed about the advisability of 
permitting the dentist to engage in the diagnosis of oral cancer, while 
at the same time no objections are raised against his participation in 
a cancer detection program. Although fine distinctions may be made 
between detection and diagnosis, actual segregation of the two spheres 
of activity is effected largely by a semantic barrier, for both involve 
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identification of disease, but upon different levels. There can be no 
question of the propriety of the dentist engaging in the diagnosis of oral 
cancer. The question might better be phrased, “How far should the 
dentist go in the diagnosis of oral cancer?” The answer is fairly evident 
and it applies to all forms of oral disease including neoplasia. He ought 
to proceed with the diagnosis of every abnormality of the structures 
for which he assumes professional responsibility until its identity is 
established, or until he recognizes that the main problem is outside his 
special field of practice, or until he reaches the limit of his diagnostic 
competence. If the clinical problem is recognized as one more properly 
related to another field of practice, or if the diagnosis is beyond his 
capabilities, it is clear that the dentist should refer the patient to a 
practitioner with more appropriate qualifications. It is vital to the success 
of a cancer control program that no potentially cancerous lesion remain 
unidentified, at least to the point of proving it non-cancerous. 

In order to qualify dental students in the diagnosis of oral disease, 
including neoplasia, more comprehensive training is necessary than has 
usually been provided in the past. Burket® says that “every dentist can 
and should be his own diagnostician.” Inspection and palpation are still 
highly valuable diagnostic procedures, but present-day concepts of disease 
often require that more elaborate methods of investigation be employed 
to supplement these techniques of examination. In modern practice it 
is essential that the dentist be thoroughly familiar with the performance 
and interpretation of the more routine tests of urinalysis, hematology, 
biopsy technique and the like. It is also essential that he be familiar 
with the interpretation of some of the more involved laboratory tests 
such as for serum calcium, phosphorous and phosphatase levels. There 
is no question here of training diagnostic specialists, which is obviously 
outside the scope of the undergraduate dental curriculum. The imme- 
diate question concerns the degree of training required to bring a 
dental graduate to a level of diagnostic competence sufficient to permit 
safe treatment of his patients. 

The direct relationship of instruction in diagnosis by laboratory 
methods to a cancer training program for dental students should be quite 
obvious. Consider for a moment the instances in which radiolucent 
areas of the alveolar processes were interpreted as simple cysts when a 
laboratory demonstration of hyperproteinemia and sometimes Bence- 
Jones protein, and altered serum calcium and phosphorous levels would 
have suggested myeloma. Consider the cases of myeloid leukemia which 


*Burket, L. W.: Oral Medicine, Philadelphia, 1946. J. B. Lippincott Company, p. 6. 
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have been regarded as a locally caused gingivitis because blood cell 
counts were not made. Consider the cases of loose teeth and locally 
swollen gums which have been treated with ascorbic acid when the 
cause was a malignant neoplasm. A capillary fragility test might have 
helped to avoid the error. Consider the malignant lymphomatous lesions 
of the mouth that have been repeatedly incised to establish drainage 
when blood counts and palpation of cervical and axillary lymph nodes 
and spleen might have revealed the true nature of the disease. Consider 
the numerous epidermoid carcinomas of the dental alveolus which were 
not identified in time by simple biopsy examination, but instead were 
repeatedly cauterized or curretted as excessive granulation tissue. The 
dentists who made these mistakes were not trained in precise diagnostic 
methods. Dentists will continue to make such errors in the future unless 
they are trained in modern methods of diagnosis. 


Improvement of instruction in diagnosis, even when actuated by a 
cancer training program, cannot be wholly successful if all effort is 
centered on the subject of neoplasia. While diagnosis is usually regarded 
as a process of direct identification of disease, few experts in this phase 
of practice would care to be denied the use of the differential diagnostic 
method. ' Employment of this procedure necessitates determinations of 
what certain pathologic entities are not, fully as much as what they are, 


in order to narrow the field for more intensive further investigation and 
positive identification of remaining possibilities. Even if positive final 
diagnosis is not immedately accomplished, this approach often provides 
the means of arriving at a probable diagnosis which is usually adequate 
for the general practitioner who must decide whether he ought to refer 
the case or carry through with final diagnosis and treatment himself. 
Such an approach is ideally suited to the needs of the dentist in the 
cancer control program but it is worthless if he does not possess the 
requisite knowledge and training to use it. The specific objective of 
diagnosis in a cancer training program is not to qualify dental students 
primarily for the diagnosis of cancer, but to bring them to a level of 
competence by which they may differentiate cancerous from non-cancer- 
ous lesions with at least a moderate degree of assurance. Many cases 
of erroneous treatment of neoplastic lesions may be attributed not so 
much to failure to identify cancer correctly as it is to failure to substantiate 
the diagnosis of the disease for which treatment was intended. 

Very few dentists or physicians will knowingly attempt forms of treat- 
ment for which they recognize their lack of qualification. Where a 
therapeutic method is found to lie beyond the competence of the practi- 
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tioner who attempts its use, it is often possible to discover an error 
of judgment based upon lack of familiarity with the problems involved. 
Recognition of these problems becomes more acute with practical ex- 
perience and may be facilitated by supervised training. Although the 
treatment of cancer is not the only instance in which errors of judgment 
are associated with grave consequences, it is one of the oustanding 
instances in which a failure to recognize the major problems involved 
in treatment makes correction of the error almost impossible. For this 
reason the treatment of cancer should be reserved for those possessed 
of the necessary qualifications. Most conscientious dentists and physi- 
cians will agree with Deibert® who says, “The general dental practitioner, 
like the general medical practitioner, seldom has an acceptable knowledge 
of the treatment and clinical course of neoplastic processes.” Therefore, 
there is little to be gained in considering seriously the inclusion of 
extensive instruction in cancer therapy in a cancer training program for 
dental students. 


It would be a serious mistake, however, to omit training in the funda- 
mentals of cancer therapy. If the student clearly understands the mani- 
fold considerations inherent in acceptable treatment of neoplastic disease, 
he will soon appreciate that it consists of more than instruments and 
technique. Treatment will then cease to be merely an operation to be 
repeated by him when the right opportunity arises but instead will be 
transformed into a single part of a larger and more important problem. 
Training in the fundamentals of therapy will permit the dentist to 
cooperate more fully and intelligently when his services may be needed 
in the treatment and rehabilitation of the patient. This training should 
include information on the undesirable effects of surgery and irradia- 
tion so that it will be possible to proceed with subsequent dental treatment 
when it is required without blindly encountering complications that 
might have been avoided or at least minimized. The student ought to 
understand the advantages, limitations and rationale of the various thera- 
peutic methods so that he will realize the importance of his part in the 
early identification of neoplastic disease and his responsibility for initiat- 
ing prompt and proper action. He must be trained in this area to the 
point where he will become neither a pessimist nor an unrestrained 
optimist when considering the future of his own patients suffering with 
cancer. In short, the dental student must be equipped to develop a 
mature and balanced judgment concerning the general treatment of cancer 


*Deibert, A. V.: The Dentist in the National Program of Cancer Control, American Journal of 
Public Health, Vol. 39, No. 6, June, 1949. 
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so that he can deal with his patients on an intelligent and sympathetic 
basis. He must be trained to recognize the general problems of treat- 
ment to the extent that he will not jeopardize the welfare of his patients 
through his own ignorance. 

In view of the concept of dentistry which has been assumed to be 
valid, it appears that the basic information to be included in a cancer 
training program for dental students is quite extensive. As future dentists, 
these students will face the same fundamental problems of cancer as 
their medical associates and consequently they will require the same 
basic background for understanding and solving them. The basic in- 
formation required is too inclusive to permit its presentation within the 
confines of a single course or clinic. Therefore, the abstract cancer 
training program has been regarded as incorporated in the dental curri- 
culum with special activities to emphasize its existence and importance. 


When you reform your inferiors, that's missionary work. 
When you reform your betters, that's life's greatest satis- 
faction. 





THE IMPORTANCE OF A COURSE IN PREVENTIVE 
DENTISTRY IN THE DENTAL SCHOOL CURRICULUM 


JOSEPH C. MUHLER, D.DS., Ph.D.,2 HARRY G. DAY, D.Sc.? and 
MAYNARD K. HINE, D.D.S., M.S.3 Indianapolis 


In any profession or business it is well for its members to pause 
occasionally to examine their progress in retrospect and, in a like manner, 
their future. This is especially true today in dentistry, for during the 
past decade the profession has made great strides in teaching and re- 
search. In almost all instances in which noteworthy progress is recorded 
in the annals of dental history, it has been achieved through the imagina- 
tion and investigative fervor of relatively few individuals. Year after 
year, more and more specially trained workers are entering the field 
of dental teaching, thus effecting a new approach to the older and more 
generally accepted routine dental procedures. Such is the present status 
of preventive dentistry in the dental school curriculum. 

The members of the profession who were educated with the now 
routine technical procedures may find it difficult to accept and encourage 
new suggestions. Consider one instance concerning dental caries. Many 
dental authorities have stated that even with the extensive research 
and education in progress, a higher percentage of people are in need 
of dental attention than at any previous time.' This does not mean that 
more people are, at the present time, seeing their dentists, but carries 


the connotation that there are more actual dental defects today than 
there were years ago. As an illustration of this, one author who has 


studied the decay pattern of freshman students at a midwest university 
since 1929 states: 


“Though (this program) started only 20 years ago, these decennial reviews of the 
dental condition of university freshmen really cover a period of approximately 40 years. 
The period since that time has produced more benefits for dental health than any other 
period in the world’s history. Nutrition, particularly among the American people, has 
greatly improved. Dental hygiene has become an almost universal practice, at least 
by the majority of persons in the higher socioeconomic levels to which the university 
students belong. Dental health education has been carried on at a constantly accelerat- 
ing rate since 1910, and its emphasis has been increasingly on the desirability of early 
and frequent dental care to prevent the deterioration and loss of teeth. Despite all the 
care and attention that has been and is being given to the teeth of (these) university 
students, these teeth are now decaying to a greater degree than they were 10 years 
ago and a still greater degree than they were 20 years ago. . . . Moreover, the findings 
of these three successive studies should serve as a challenge to both dental research 


1 Assistant Professor, Department of Chemistry, University of Indiana. 
*Chairman, Department of Chemistry, University of Indiana. 
*Dean, School of Dentistry, University of Indiana. 
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workers and practicing dentists. If teeth are worth saving, it must be these groups that 
will find and apply the means of saving them.”’* 

Figures vary as to the number of people who routinely visit the dentist, 
but most statistics indicate that approximately 25-35 per cent of the 
adult population see the dentist in a somewhat regular fashion. The 
percentage of children visiting the dentist is without doubt much less 
than this. Of the adult figure, a considerable number are not receiving 
even adequate dental attention, due mostly to the overwhelming backlog 
of people requiring treatment. For example, in Indiana, whose population 
is approximately four million, there is a dentist-to-population ratio of 
about 1 to 2000. This figure is approximately the average of the United 
States. This means that the general practitioner can spend less than 
one hour a year per person. For the time available per patient then, 
this may amount to little more than a thorough prophylaxis once a year. 
It almost goes without further justification that if new ideas and present 
concepts of correcting the dental ills are not forthcoming and accepted 
by the profession and laity alike, it will be impossible even to keep 
abreast of the existing dental problems of the entire population. 

Many dental educators have recognized this problem and are attempting 
to find a satisfactory solution. Some are suggesting that additional 
prophylactic courses be instituted in dental schools throughout the 
country, thereby at least exposing the dental student to the present-day 
facilities available for preventing dental diseases. This idea is difficult 
to institute in the dental curriculum for many reasons. In the majority 
of schools, the dental faculties are composed of persons whose primary 
interest and training are in restoring dental health after affliction, which 
is not conducive to prophylactic progress. Secondly, for years the 
dental schools were forced to choose their faculties, for the most part, 
from general practitioners, who as a rule had no specific training in 
the basic sciences other than that taught as a part of their dental school 
curriculum. Thus, teaching tended to be stereotyped. Thirdly, as with 
any new idea, there are always those who attempt to belittle it, mainly 
through ignorance, and contribute little support in its behalf. Other 
obvious factors besides these could be mentioned, but suffice it to say 
that today almost every dental school has some faculty members well 
qualified to discuss preventive dentistry intelligently, both from a dental 
and a basic science viewpoint. The good intentions of the members 
of the profession are best summarized in a recent discussion of the 
Advances in Dental Science from 1900-1950, a portion of which was 
written summarizing preventive dentistry. 


“Brekhus, Peter J.: The Deterioration of Human Teeth, J.A.D.A., 42, 424; 1951. 
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“Progress in the development of preventive methods will be the index of the advance- 
ment and achievement in dentistry. Dental research, with its altruistic devotion to 
unveil new knowledge, will cotitinue to serve this noble intention.”> 

What is meant by the term “preventive dentistry”? In its broadest 
sense, preventive dentistry obviously means the teachings and techniques 
used to prevent all dental ills from occurring. But in this discussion, 
the term prevention of dental caries only will be considered. Early 
textbooks of preventive dentistry, such as that written by Funes, actually 
embodied the former concept, their special emphasis being placed on 
oral hygiene and the principles of dental prophylaxis. Pickerell’s ex- 
cellent textbook, The Prevention of Dental Caries and Oral Sepsis, might 
well be referred to as the predecessor of a course in preventive dentistry 
as will be outlined herewith, for its general theme was a discussion of 
the current work of that time which inquired into the methods of the 
preventive treatment of dental caries. He considered many well chosen 
topics, which included the passive resistance of the teeth together with 
factors inducing active natural protection. More recently, Bunting’s Text- 
book of Oral Hygiene and Preventive Dentistry is a combination of these 
two general ideas. It presents material, both from the standpoint of 
oral prophylaxis and chemical and bacterial procedures, which might be 
used in preventing dental caries. 

Few dental schools have as a portion of their curriculum a chair of 
preventive dentistry that is independent of a course in oral hygiene, 
orthodontia, public health, or periodontia, and that is designed explicitly 
to present recent material on the means of preventing dental diseases. 
Of the 41 dental schools in the United States whose recent catalogs 
were examined, only two list in their bulletins a special course entitled, 
“Preventive Dentistry,” and define it as a course separate from perio- 
dontia, with the aim of presenting recent chemical and bacterial findings 
whereby dental diseases can be prevented. For example, one institution 
indicates this in their catalog: 

“Caries Prevention. Intensive study of the problem of dental caries, with special 
reference to methods of prevention. Anatomical relations, epidemiology, diagnosis and 
therapy. Laboratory study and demonstrations of techniques for determining caries 
susceptibility and of techniques of prevention.” 

Another university refers to their course as containing the following 
topics: 

“Preventive Dentistry. The lecture course is given in the first and second semesters 
of the fourth year. Special emphasis is placed on the epidemiology and dental caries. 

5Baume, L. J., and Becks, H.: Advances in Dental Science, Preventive Dentistry, edited by H. S. G. 
Robinson; J.A.D.A., 40, 666; 1950. 
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Consideration is given to the factors responsible for the differences observed in the 
caries susceptibility of various peoples. The material presented in the course is pertinent 
to planning and supervising a successful preventive dental service.” 

Thirty dental schools fail even to list a course in preventive dentistry 
of any nature, while nine indicate a course in caries control is being 
taught. 


A course in preventive dentistry as outlined herewith might well be 
placed in the junior or senior years of our present-day curriculum. The 
junior year usually offers somewhat more classroom hours, and has the 
advantage of presenting the material at such a time that the student 
has time to correlate it with his clinical observations. A total of 16-20 
didactic hours would perhaps be adequate. If the subject were to embody 
prevention of dental disease as a whole, although entirely separated 
from the course in periodontia and/or oral hygiene, it might well require 
twice this many classroom hours. Such a course as the former should 
include material along the following lines: An historical background of 
previous attempts to prevent soft and hard tissue disease, and a review 
of the nature of the physical and chemical structures of the teeth and 
supporting structures, including mineral metabolism. This latter topic 
should emphasize the “dynamics” of the teeth and bones with special 
emphasis upon recent knowledge gained through the use of radio-tracer 
techniques employed in this field. The morphology of the teeth, sex and 
age incidence, and races with natural immunity and susceptibility and 
the various means of diagnosing caries and some epidemological studies 
showing caries distribution should be included. The general importance 
of adequate nutrition upon the soft and hard tissues should be illustrated 
and stressed, and specific nutrients and dietary essentials important for 
an adequate dentition should be reviewed. The role that endocrine 
dyscragies may play in dental caries should be outlined stressing espe- 
cially the effect that the hormones might have upon the saliva and 
developing dentition. The problem of resistance to decay after eruption 
of the teeth should be emphasized, and information pertaining to peni- 
cillin, urea, ammonium ion, chlorophyll, etc., should be included, as well 
as a thorough discussion of fluorines in caries prevention. The general 
problem of carbohydrate metabolism and dental caries is an important 
consideration in a course such as this. Under this general topic, many 
of the tests for caries susceptibility should be presented, as well as the 
general topic of dental plaques. Finally, some general aspects of edu- 
cational measures that could be performed by the general practitioner 
should be pointed out and discussed. 
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A course of this nature is geared to present information about caries 
prevention to the advanced dental student, and it is hoped that by such 
a presentation the student will be better equipped to cope with the 
problems of preventive dentistry which arise in his community after he 
begins private practice. Educational programs in the schools, communal 
fluoridization of water supplies, and the like are evidence that we are all 
aware of a problem, but satisfying progress will not be achieved until the 
dental schools really begin to think and teach prevention of dental caries. 


“Until we know why the rose is sweet or the dew drop 
pure, or the rainbow beautiful, we cannot know why the 
poet is the best benefactor of society. The soldier fights 
for bis native land, but the poet touches that land with 
the charm that makes it worth fighting for and fires the 
warrior's heart with energy invincible. The statesman en- 


larges and orders liberty in the state, but the poet fosters 
the core of liberty in the heart of the citizen. The inventor 
multiplies the facilities of life, but the poet makes life better 
worth living.” 


—Georce Witiiam Curtis. 





THE USE OF THE N. Y. U. DENTAL-MEDICAL 
QUESTIONNAIRE AS AN ADJUNCT TO 
DENTAL DIAGNOSIS’ 


SAMUEL CHARLES MILLER, D.D.S., F.A.C.D., F.A.D.M.,? 
J. LEWIS BLASS, Ph.G., D.D.S., F.A.C.D., F.A.D.M.3 
GEORGE J. WITKIN, D.D.S.,4 and S. SIGMUND STAHL, D.DS., M.S.5 


The influence of systemic health on oral structures has long been 
accepted by the dental profession. Yet, the technique of obtaining ade- 
quate information regarding the patient’s health has presented a problem 
to the dental student as well as the practitioner. 

While the medical student spends much of his training on medical 
history taking, the dental student very often obtains only scant informa- 
tion on the technique of taking a systemic history and how to utilize this 
information in his practice. The knowledge obtained from the patient’s 
signs and symptoms in some respects, is of even greater importance to 
the dentist than it is to the physician. The medical practitioner has the 
opportunity to study the patient’s general health by means of ausculta- 
tion, percussion and other methods at his command, while the dentist 
must rely almost entirely on the history obtained on structures outside 
the oral field. Since the diagnosis and treatment plan may often need 
to be altered due to systemic complications, it is of extreme importance 
that the patient’s systemic status be evaluated carefully before any treat- 
ment is undertaken. 

With this problem in mind, an attempt was made in the Department 
of Periodontia, New York University College of Dentistry, to prepare 
a Dental-Medical History Questionnaire to serve as an adjunct to history 
taking. The Cornell University Medical Index and other medical ques- 
tionnaires were first studied. It was noted early that questionnaires of 
this type, while having many advantages, were not too well suited to 
dental use. A modification of these questionnaires with emphasis on 
a greater dental slant was then devised. 

Two separate questionnaires are employed for male and female. Each 
questionnaire, in turn, is divided into a series of : 


A. General medical history and family history. 
B. Oral history and symptoms. 


1From the Department of Periodontia, New York University College of Dentistry. 
Professor of Periodontia and Chairman of Periodontia Department. 

® Associate Professor of Periodontia. 

*Assistant Professor of Periodontia. 

5Instructor in Periodontia. 
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G. 

D. }Eye, ear, nose and throat history and symptoms. 
E. 

F. Cardiovascular history and symptoms. 

G. Respiratory history and symptoms. 

H. Gastrointestinal history and symptoms. 


I. 
J Genitourinary history and symptoms. 


K. Neurologic History and symptoms. 

K(1). Gynecologic history and symptoms of females. 

L. Dermatologic history and symptoms. 

M. Joint and muscle history and symptoms. 

N. Weight, hydration, metabolism and accident susceptibility. 
O. History and presence of tumors. 

P. Habits. 

Q. Psychologic response to various life situations. 


The questions are answered by a yes or no response. If the patient’s 
response is yes to any of the medical questions, the examining dentist 
should obtain further clarification from the patient regarding the par- 
ticular symptom mentioned. A group of positive answers may lead the 
dentist to suspect systemic disease and indicate the need of medical 
consultation and study. The patient’s response to various life situations 
will also help the examiner in preparing himself for the contro! of the 
patient’s fears and anxieties and thus make a better doctor-patient rela- 
tionship. A few questions have been placed throughout the questionnaire 
to which the normal response is the affirmative. These questions were 
placed in that form in order to check on the patient’s accuracy of response. 

The questionnaire has been in use in the clinic of the Department of 
Periodontia by students as well as in the offices of the authors for the 
past year. The response in both situations has been gratifying. Students 
have commented that the N. Y. U. Dental-Medical Questionnaire served 
as a useful guide in history taking and in many instances brought to 
light certain symptoms which might otherwise have been overlooked. 
The same reaction was found in private practice. No instances were 
encountered where patients objected to giving the information required. 

The length of time needed to answer the 220 (male) or 234 (female) 
questions, respectively, was an average of 15 minutes. 

Since the experience with this type of questionnaire has been helpful, 
it is introduced at this time so that other institutions interested in this 
problem may study it and report on their experiences.® 


*Copies of the N. Y. U. Dental-Medical History Questionnaire may be obtained from the Department 
of Periodontia, New York University College of Dentistry. 
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The New York University Dental-Medical History Questionnaire is 
not intended to substitute for personal history taking. In fact, we would 
caution strongly against any attempt to use this as a mechanical pro- 
cedure for history taking. However, it will help the examiner in giving 
him a complete survey of the patient’s history concerning systemic ab- 
normalities. Thus, the combination of a survey chart and a personal 
interview will help to elicit important systemic history in a short period 
of time. 


SUMMARY 


. The New York University Dental-Medical History Questionnaire is presented. 


. The use of this questionnaire in addition to a personal interview should help in 
obtaining a more complete systemic history of the patient in a short period of 
time. 


. This questionnaire is not intended as a substitute for oral history taking but is 
merely recommended as an adjunct to this procedure. 
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NEW YORK UNIVERSITY COLLEGE OF DENTISTRY 
DEPARTMENT OF PERIODONTIA 
Dentat-MepicaL History 


For Men: 
Name: 





(Please Print) 
Address H 





Telephone: 





Referred by: 





Family Physician’s Name: 





Address: 





Telephone: 





Date of Last Physical Examination: 





Your Physician’s Findings: 





What Is Your Present Dental Complaint? 





Please circle appropriate answer to each question. 


A 


1. 
ya 
3. 
4. 
p 
6. 
% 
8. 
9. 


. Do you have any children? 
. Is anyone in your family ill at present? 


B 
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. Did a dentist or phyiscian ever tell you not to have an injection 
for dental work?. . 
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F 


. Has your physician ever said your blood pressure was high?......... 
. Has your physician ever said your blood pressure was low?.......... 
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. Have you ever noticed any spotting with blood or bleeding 
OI SUNN 5 hg iat aides te os wade Rip nia ec oie anu ia Yes 


. Have you any birthmarks, warts or moles? 
. As far as you know, has there been any change in their size or color?. . Yes 
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. Do pains and aches make it difficult for you to carry on your daily 
activities ? 





QUESTIONNAIRE AS AN ADJUNCT TO DENTAL DIAGNOSIS 


. Are you considered a clumsy person? 
. Is it always hard for you to make up your mind? 
. Are you afraid to be alone where there are no friends near you?...... 


“What the superior man seeks is in himself, what the 
small man seeks is in others.” 
—ConFucius. 








A SURVEY OF THE BACHELOR DEGREE PROGRAMS 
IN DENTAL COLLEGES 


STANLEY E. WINTERS, B.S., D.D.S.,1 and H. HENRY WEISENGREEN, D.D.S.? 


A catalogue survey was conducted among 32 American dental colleges, 
to determine their program requirements for granting the bachelor degree. 
It was concluded that the unification and standardization of this program 
in dental schools could be accomplished by requiring three years of 
collegiate education and sufficient basic science subjects (as taught in 
dental institutions) to equal 30 semester hours. 

Predental requirements for admission into class A dental colleges have 
increased since the year 1885. At that time the Association of Dental 
Faculties stated that a preliminary examination was required for en- 
trance into our dental colleges and that such requirements include a 
good English education. The change was gradual and it was not until 
40 years had passed that the requirements reached those of the present 
day. The years 1916, 1926, and 1941 were milestones in the process. 
In 1916 the requirements for entrance consisted of 15 units of high 
school work, beyond the eighth grade of the elementary schools.* In 
1926 it was necessary to complete a high school education plus one 
year (30 semester hours) of collegiate study,> and in 1941 the minimum 
basis for admission was the successful completion of two full academic 
years of work in an accredited college of liberal arts and sciences.® 

Today, two, three, and even four years of college work is required 
depending upon the admittance qualifications of the dental school. This 
difference in entrance requirements of American dental colleges is in- 
dicative of the fact that dental educators have reached a period of 
indecision. Most schools do not wish to raise the requirements but 
every prospective student of dentistry must possess character, social 
conscience, and adaptation. A dentist is not only a guardian of oral 
health but one who must guard his mind and spirit against the relatively 
restrictive influences of a professional training, and yet adjust them 
to its exactions. 


1Instructor, Anatomy, Colleges of Dentistry and Pharmacy, Director, Bachelor of Science in Dentistry 
Program, University of California, San Francisco. 

*Assistant Professor, Anatomy, Chairman, Section of Anatomy, Colleges of Dentistry and Pharmacy, 
University of California, San Francisco. 

*Proceedings, National Association of Dental Faculties, Dental Cosmos, 26, 563, Sept., 1884. 

“Horner, H. H.: Dental Education Today. University of Chicago Press, 321; 1947. 

5Proceedings Dental Educational Council of America, J.A.D.A., 28, 151-56; Jan., 1941. 

*Gies, W. J.: Dental Education in the United States and Canada. Carnegie Foundation, New York, 
p. 182; 1926. 
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How many years of collegiate study are necessary to acquire these 
qualities? If this question could be adequately answered there would 
be no controversy over the entrance requirements. It is difficult, if not 
impossible, to determine the amount of true knowledge a student pos- 
sesses. This fact is borne out in a catalogue survey of 32 dental colleges 
of which ten with admission requirements of two years of college offered 
no program to students for continuation of their liberal education after 
entering dental school. The remaining 22 colleges offered encouragement 
by including programs for future study. Of these 22 colleges, the pro- 
gram requirements differed indicating that the amount of applicable 
knowledge beyond two years of college was not clearly defined. The 
only solution to this problem is to expose the prospective students to a 
reasonable amount of liberal education to the end that he will absorb 
the required knowledge. 


The colleges of arts and sciences have become bureaus of information, 
yet it would be illogical to assume that any informative course could 
be substituted for those in undergraduate schools. Colleges of arts and 
sciences prepare students for useful and honorable citizenry, not for 
medicine or dentistry. This means that mental quality, personal character, 
and social intelligence can be realized to the fullest extent in under- 
graduate schools. It is the latter’s sole responsibility to develop these 
characteristics. To be sure, these traits are encouraged in dental in- 
stitutions of today. 

With these views of the requirements of a liberal education definitely 
stated let us survey the various bachelor degree programs which at 
present are functioning in our dental colleges and determine if they 
meet the qualifications of a liberal education. As this is a catalogue report 
and several dental colleges did not forward their bulletins, we have 
necessarily used only those available in this study. In order to avoid 
direct identification of these schools, numerals were used to designate 
the various institutions. 

In Table 1, eleven dental colleges offer no bachelor degree program 
and twenty offer programs for students enrolled in the college of arts 
and sciences of the same university. Of the latter, nine offer programs 
for students entering dental school from other universities, and eleven 
recommend that students make arrangements with the university where 
their predental study was taken. Table 1 demonstrates that all dental 
institutions do not offer the same opportunities for students to continue 
their liberal education. 

Tables 2 and 3 show the variability in requirements for a bachelor 
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TABLE No. 1 





Dental Colleges Grouped According to Bachelor Degree Programs Offered in Their Bulletins 
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*Students who have completed three years of Pre-Dental Study in a college of Arts and Sciences, may 
make arrangements with that institution to credit a part of their dental studies for the fourth year of 
college and thereby receive a Bachelor’s Degree. In this table only those dental schools which men- 
tioned this regulation in their catalogue were tabulated. 














TABLE No. 2 





MINIMAL REQUIREMENTS FOR COMBINED BACHELOR AND D.D.S. DEGREES* 
(All work given at the same university) 
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*In this survey we were interested in the requirements for the Bachelor Degree, therefore, only those 
qualifications were charted. 
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degree. Students pursuing predental and dental studies at the same 
university, as well as those who enter the dental school from other uni- 
versities are equally affected by this variability in the requirements for 
a bachelor degree. 

Tables 4 and 5 summarize Tables 2 and 3. More programs per group 
are outlined than there are schools due to colleges offering more than 
one plan. From an analysis of this information it is obvious that the 
colleges in Group 1 through 5, A through D and F and G realize the 
responsibilities of the undergraduate institutions and all require three 
years of predental study. Groups 6 and 7, E and H, allow inadequate 
time to the undergraduate study, and Group G and E supplement this 
deficiency by requiring a thesis. 

Under years of dental study required (Tables 4 and 5), we observe 
a variation of from one to four years. It is true that these subjects will 
fill the informative requirement. It must be recalled that a bachelor 
degree is a cultural degree and the subjects taken must guard the mind 
the spirit against the possibly narrowing influence of a dental education. 
This means that graduate study cannot be substituted for the require- 
ments of a bachelor degree to the extent of saturation. No work beyond 


TABLE No. 3 





Minimal Requirements for Bachelor Degree for Students Entering from other Universities 


| | 
ee aiia fs nniesin stink aeah 14 18|19]20|21|22|24|25 
| 


4 











Years of Pre-Dental Study............. = 3) 3| 3 3 3| 3| 3| 3 


EEE 





One Year of Dentistry... 


| 
| 
| 





Two Years of Dentistry............... 





Three Years of Dentistry . 





Third Year of Pre-Dental Given at 
Summer School. Le 





Last Year of Pre-Dental at Univ seaihicet of 
Dental School. . 





I a Bis nls ORY Khe kwo keane 





Degree Granted from School where Pre- 
Dental Course was taken. 







































































JOURNAL OF DENTAL EDUCATION 


TABLE No. 4 





Grouping of the Combined Bachelor and D.D.S. Degree Programs of the Dental Schools of the United States 
(All work given at the same University) 





Number of | Pre-Dental Dental | Additional 
Groups Programs | Require- General Information Study Require- 
per ments Required ments 
Group in years in years 
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Note: In this survey we were interested in the requirements for the Bachelor Degree, therefore, only 
those qualifications were charted. 








TABLE No. 5 





Grouping of the Bachelor Degree Programs for Students Entering from other Universities 
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the basic science subjects of the first two years of the dental curriculum 
should be considered. 

Under heading of general information (Tables 4 and 5) is the adminis- 
tration of bachelor programs. Groups C and D require that the last 
year of predental education be in residence in their college of arts and 
sciences before a degree is issued. Group B is similar to groups 
C and D with the exception that the student does his work during the 
summer session at the university. 

The dental schools of the remaining groups (Table 5) will present 
the bachelor degree providing that the student spends sufficient time 
at the dental school. 

These variations in the dental and the predental requirements (and 
which university should grant the diploma) is an injustice to the student 
seeking a bachelor degree. These requirements should be unified that 
all candidates will have an equal opportunity to obtain the valuable 
training which these programs offer. It will also allow society and in- 
stitutions to evaluate students on these accomplishments. 

It would be ideal if all students entering the study of dentistry could 
first obtain their bachelor degree. Conceivably, this would make for 
better preparation toward their goal, i.e., graduation and practice, with 
hopes for a wholesome cultural life. Since this circumstance is not pos- 
sible to all, these deficiencies must be supplemented by encouraging 
students to continue their liberal education. But above all, the educator 
must not overlook the pertinent fact that each candidate be afforded 
equal opportunity to obtain the training which a bachelor degree offers. 
The latter must be scholastically “standardized” to indicate a definite 
achievement, regardless where obtained. 


It is not the purpose of this report to request an increase in the 
requirements for admission to dental schools; rather do we urge a 
reasonable standardization (amenable to change, of course), for the 
requirements toward a bachelor degree. 

This survey of the numerous and varied programs by which dental 
students may obtain a bachelor degree aims to state the essential facts 
as they exist today, and to draw such conclusions as may be helpful to 
those conducting these programs. It is to be borne in mind that this is 
an educational and statistical survey rather than a technical study of 
dentistry. It has been carried out with an open mind and with the single 
desire of service to the student. 








CONFERENCE SESSION 


OPERATIVE DENTISTRY 
ARTHUR B. GABEL, D.DS., Chairman 


SELF-CURING SYNTHETIC RESINS FOR OPERATIVE 
DENTISTRY? 
JULES E. KNEISEL, D.D.S.,? Philadelphia 


Preventive and restorative dentistry are recognized in the modern 
practice of dentistry with the latter occupying the greater part of the 
operating time. The dental operator’s ability to achieve esthetics and 
reestablish partial or complete function of the affected parts depends 
on the availability of suitable materials and the development and control 
of a technical procedure for their use. A search for the choice material 
and a method of proper manipulation has continued from the beginning 
of the dental arts and sciences to the present time. 

There is no new or old single material in dentistry which fulfills all 
the requirements of an ideal filling material. Nevertheless, many of the 
gold inlays, porcelain inlays, amalgam and silicate restorations now in 
teeth are apparently successful from a clinical point of view. There 
are many failures, but it is difficult to separate the failures due to faulty 
technic from those which might be attributable to lack of material 
stability. Condemnation of a material often comes both from disregard 
of and from a lack of understanding and proper control of the material. 
The present feeling of the profession as a whole regarding the use of 
self-curing acrylics for tooth restorations is that the quality of the 
finished restorations does not always justify the care and attention so 
essential to the technic of its use because present-day resins for tooth 
restorations do not possess as many favorable qualities as those used for 
denture! base purposes. 

There is some evidence that self-curing synthetic resins placed directly 
in cavities of natural teeth can give satisfactory restorations. The acrylics 
have some satisfactory properties including color, but unfortunately, also 
have some very undesirable ones. The resins are relatively simple to 
process and manipulate. Refinements, modifications and improvements 
in dental resins for operative dentistry can be expected if, as seems 
possible if not probable, the synthetic resins as a group come to be 
materials of choice of the profession. 

1Presented at the 1951 Annual Meeting of the American Association of Dental Schools, French Lick, 


Ind., March, 1951. 
*Assistant Professor of Operative Dentistry, University of Pennsylvania, School of Dentistry. 


232 





CONFERENCE SESSION 233 


There is much more to be learned about the indications and contra- 
indications, physical properties, clinical applications, material standards, 
and laboratory testing methods before synthetic resins attain their proper 
place in dentistry. 

Because of their low modulus of elasticity and large flow resins are 
not suitable for restorations that will be subjected to masticatory forces. 
Their use is, therefore, indicated only in gingival third cavities and 
proximal cavities in incisors and cuspids not involving the incisal angle. 
Circumstances may require the restoration of an incisal angle. Such cases 
should be selected with care and the restorations kept out of occlusal 
contact. Their functions are to seal the cavity against recurrence of 
decay, to restore tooth contour and to be undetectable. From the patient’s 
viewpoint the last is often the most important but from the dentist’s 
viewpoint the sealing of the cavity is the most important mechanical 
function. In this respect, even in the types of cavities mentioned, the 
self-curing acrylics may be unsatisfactory due to their excessive shrinkage. 

Experience has shown (1) that a box type cavity is necessary in order 
that sufficient pressure may be applied during polymerization; (2) that 
the enamel walls must be perpendicular to the tooth surface so as to 
get sufficient bulk for a maximum rate of polymerization at the margins, 
and (3) that the side walls have exaggerated undercuts, preferably 
rounded so as to provide sufficient retention in spite of shrinkage. 

Pulp irritation can be avoided by the use of the proper intermediate. 
Care should be employed in applying cavity linings because the retention 
of the resinous filling material demands clean cavity walls. Rubber 
dam should be applied when possible. A durable filling requires that 
the area of restoration should be kept free from moisture. 

When using phenol, creosote, thymol, etc., in the cavity the excess 
sterilizing agent should be removed, as any direct contact with the 
resinous filling material will produce a soft plastic surface and will 
interfere with retention. Cements containing essential oils should not 
be used in direct contact with the resinous materials. If they are used 
a thin layer of zinc phosphate cement should be placed over the area. 
Where the cavity is extremely deep and a thin pulpal wall exists, a hard 
base should be placed. 

A suitable matrix to retain the material in the Class 3 cavity so it 
will not move or creep during polymerization is essential. Since there 
is no satisfactory universal matrix available the type depends on the 
individual preparation. The prepared acrylic must be maintained after 
insertion into the cavity without the least movement and under sustained 
pressure in order to obtain sufficient retention and density in the set 
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mass. A contoured resinous strip or clean metal strip may be wrapped 
around the tooth and held under pressure with a hemostat. Few operators 
could apply sufficient force with the fingers for even a short period 
and it is questionable if it would be physically possible for anyone to 
do so for the length of time required for the mass to polymerize suffi- 
ciently. The hinged-type self-maintaining sectional compound matrix is 
satisfactory as to the amount of pressure and immobility. The standard 
screw-type matrix holder with steel band has also proven satisfactory. 


The hinged-type self-maintaining compound matrix for the Class 3 
restoration requires more preparation than the band type and gives better 
control. The cavity preparation having been completed with the walls 
slightly undercut and the floor having the same contour as the labial 
surface, the cavity is filled with wax or gutta percha. The temporary 
filling material is trimmed to the margins and contoured. A compound 
impression of the lingual surface of the tooth to be restored together 
with the lingual surfaces of approximating teeth is taken. The impression 
is trimmed sharply to the incisal edges, leaving sufficient compound 
below the incisal edges to allow for registration locks. Before taking the 
compound impression of the labial surface of the tooth to be restored 
apply a separating medium such as tin foil or wet cellophane temporarily 
to the filled area and lubricate the compound below the incisal edges 
to facilitate separation. The lingual and labial impressions will make 
a complete matrix for the filling material. This procedure is valuable 
too in that it assures a good adaptation of the matrix to irregular surfaces 
and correct alignment. To complete the preliminary steps remove the 
temporary restoration and complete the cavity sanitation. The lingual 
section of the matrix having been positioned and the restorative material 
inserted the labial section of the matrix is fastened into position for the 
time required for the proper initial hardening. 


A matrix is required for the Class 5 cavity for the same reasons as 
for the Class 3. The same type may be used here and the method of 
applying the matrix and inserting the material into the cavity differs 
only in minor detail. 

While the use of a resinous material is not particularly tedious or 
difficult, there are a few precautions that must be observed for the 
success of the restoration because, while the composition of the powder 
and the liquid are under control of the manufacturer, cavity preparations, 
sterilization, mixing and inserting and finishing are under the control 
of the dentist. 

Acrylics are mixed by wetting each particle of powder with liquid. 
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This should be accomplished quickly. A cold glass tablet or dappen 
dish during hot weather will permit longer working time. In very dry 
atmosphere, a small dappen dish or glass cover may be placed over the 
mix to prevent surface evaporation of the liquid. As soon as the proper 
consistency is attained, the material should be inserted into the cavity. 
The mixing of powder and liquid may be accomplished with mixing 
tablet and spatula or dappen dish and spatula. When using the glass 
mixing tablets and spatula a mound of powder is formed on the glass 
tablet and with the blunt end of the spatula a crater-like depression is 
made in the powder which will act as a container for the liquid. Sufficient 
liquid to wet the powder is then dropped into the crater-like depression. 
Until the operator learns the proper powder-liquid ratio by experience, 
it is suggested he provide an additional amount of powder at one end 
of the mixing tablet which may be incorporated into the initial mix if 
too much liquid has been used in the beginning of the mixing operation. 
The mixing is accomplished by “patting” the liquid-powder mass so 
as to wet all the particles in the mass under the working surface of the 
spatula. When using the dappen dish for mixing, place the required 
amount of liquid into the dish and add sufficient powder to absorb all 
the liquid and mix until a “dead pack” stage is achieved. 

The mixed material may then be placed into the cavity by spreading 
the initial mass over all the cavity walls so as to eliminate trapping of 
air or voids between the tooth and material. Immediately upon com- 
pletion of the preliminary steps the balance of the mix is added for the 
completion of the filling procedure. Some excess should be allowed so 
as to facilitate proper finishing and polishing. 

When the cavity is slightly overfilled, pressure should be applied by 
the matrix and maintained for the required number of minutes depending 
on the manufacturer’s instructions and the bulk of the restoration. The 
matrix can be removed after the initial setting period and the filling 
should be left undisturbed for an additional period before removing 
excess. A curved lancet or scalpel should be used with light pressure 
in shaving the material to prevent tearing. Final finishing and polishing 
should be done at a subsequent sitting, using sharp burs, finishers, disks, 
stones or strips, with light pressure and short periods of application with 
the surface kept wet. Low speed and heavy pressure will “gouge” into 
the material and cause loosening. Regardless of the method of finishing 
and polishing care must be taken to prevent the creation of heat, and 
to avoid using too coarse abrasives, ripping and curling the margins from 
too much pressure, removing excess too rapidly and too much, and 
finishing before the complete cure. 
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The use of self-curing synthetic resin as a restorative material is 
increasing rapidly. The attitude of those who have used it varies from 
satisfaction through mere acceptance of a substitute for silicate cement 
to complete rejection. There is no doubt that up to the present these 
resins do not measure up to our standards for a satisfactory restorative 
material. Time and critical observation alone will determine the degree 
of their suitability for the uses to which they will be put. Because of 
their physical and chemical properties the indications for these materials 
are definitely limited and the technics of their manipulation are unusually 
critical. 

Following the technics outlined above and carefully observing all the 
precautions, many restorations have been made, which when seen a 
few weeks afterward appeared entirely satisfactory from the purely 
clinical viewpoint. The margins seemed to be good but in some cases 
the restoration seemed to extend slightly out of the cavity. Whether or 
not the restoration seals the cavity sufficiently is a matter that only an 
extended period of clinical observation can determine. 


The reaction of the pulp to the material itself is also of paramount 
importance. Our own clinical results in this respect have been negative; 
however, final judgment cannot be made until many cases have been 
treated and greater time has elapsed. Dr. Zander will discuss pulp 
reaction from the histopathological standpoint in his paper which follows. 


At the University of Pennsylvania approximately 1000 restorations 
with self-curing acrylics have been made under carefuly controlled 
conditions and strictly supervised. The use of this material has now 
been stopped for the present and patients are being recalled for a careful 
check. If the results are satisfactory the material will be used as a 
standard procedure; if not it will await improvements in its properties 
and be tried again if and when this seems to be justified. 

The question naturally arises in this connection about teaching the 
use of such materials to undergraduates. It seems in our opinion to be 
more than warranted if done with the proper restraints. The student 
must know that the material is being used experimentally. He must 
also realize that strict adherence to a definite procedure is essential. 
And finally he must be taught to approach the whole problem with an 
open mind—without prejudice for or against. He is thus made to feel 
that he is taking an important part in an investigation and at the same 
time developing a pattern of thinking that will stand him in excellent 
stead, whether it applies to materials, technics or design, when he himself 
has to make decisions of a similar nature. 
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It is not uncommon to find it difficult to correlate clinical experience 
with laboratory findings, but for the present at least, clinical observations 
must be accepted as authoritative. As yet research has not been able 
to give the answers to many of our questions. 


Discussion 
HARRY J. HEALEY, D.D‘S.,3 Indianapolis 


I would like at this time to compliment Dr. Kneisel and the Operative 
Dentistry Department of the University of Pennsylvania School of 
Dentistry for the thorough consideration of the self-curing resins in 
dentistry which it has just been our pleasure to hear. They have shown 
considerable insight and judgment concerning certain unknown or, to 
say the least, certain controversial variables regarding this material. On 
behalf of Indiana University School of Dentistry as well as myself, | 
would also like to thank our chairman for extending the invitation to 
me to be the discussor of this paper concerning the self-curing resins. 

The use of the self-curing or auto-resins should be approached with 
a cautious and quizzical attitude as there is considerable information 
lacking concerning many aspects of this material and the conditions 
under which it is used. The data that are now being presented to the 
dental profession regarding the physical properties of this material should 
cause all using it to proceed with caution and reason since it will be 
noted that the resins do fall short of what we desire in an ideal restorative. 
While I do not have the exact data presented by the Bureau of Standards, 
the following obtained from Professor Ralph W. Phillips of our Dental 
Materials Department fall in a similar pattern and should throw some 
light upon the physical properties possessed by the resins: 

1. Solubility: one-tenth of 1 per cent. This is approximately one-eighth of that 

noticed in silicate during the same length of time. 

2. Hardness: 18-Knoop (soft gold: 60; enamel: 200). 

3. Co-efficient of expansion: approximately eight times that of tooth substance. 

4. Modulus of elasticity: 300,000 pounds. This is rather low when compared with 

the 14 million pounds possessed by inlay gold. 

. Dimensional change—Linear contraction: 60 microns per centimeter. Volumetric 

contraction : approximately 7 per cent. 

. Water sorption: approximately 1 per cent—this accounts for an expansion of 30 

microns per centimeter in 24 hours, when linear measurement is used. 

. Thermal conductivity: approximately 120 times less than gold. 

. Temperature rise noted in this material during polymerization: small restorations 

20 degrees F. and large restorations 100 degrees F. 


*University of Indiana, College of Dentistry. 
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An analysis of this information caused our operative department to 
follow the same general procedure as advocated by Dr. Kneisel in his 
recommendation that this material be used in areas where it will not 
be subjected to stresses and forces beyond that which its physical prop- 
erties can withstand. We have found its use in Class 3 and Class 5 cavities 
to be reasonably satisfactory if the material is properly manipulated and 
placed in cavities that have been properly prepared for its use. We 
advocate the same general principles of cavity preparation as outlined 
by our essayist and strongly concur in his emphasis on these ideas: 

1. That a box or square type internal form of cavity preparation be used, thus 

affording favorable conditions for inducing the pressure required during poly- 


merization for the assistance in compensating partially, at least, for the shrinkage 
of the resin. 


. That the retentive areas of the cavity preparation provide for sufficient bulk of 
resin that subsequent contraction will not interfere with retention of the restora- 
tion. 


. That the enamel walls of the cavity preparation be perpendicular to the tooth 
surface in order to afford a sufficient bulk of resin for a maximum rate of marginal 
polymerization. 


For the reasons mentioned by Dr. Kneisel, Class 4 cavities do not 
appear to be a favorable site for the use of the resins as the restorative 
of choice. However, because of certain factors, namely esthetics and 
economics, such restorations are being placed by us under certain 
optimum conditions and with a reasonable amount of current stability 
at least. These restorations, as yet, cannot be considered permanent 
when compared with the gold foils, the gold inlays or the jackets which 
may be used when the incisal angle has been lost. The degree of success 
of these Class 4 resin restorations, if it may be called success at all at 
this early stage of their existence, is not due to any superior quality of 
the material itself, but rather to the other factors which have assisted 
in nullifying the disadvantageous qualities possessed by the material. 
Such other factors are: 

1. The use of the material in areas which are not being subjected to heavy stress or 

abrasive forces. 

2. The use of the material in teeth which afford the operator a chance to obtain the 

maximum resistance and retentive form. 

3. The use of the material together with auxiliary retentive devices such as re- 

inforcing wires or castings. 

4. The use of the material in teeth which show such marked pulpal recession that 


there is little danger of pulpal involvement from procedures and devices used to 
obtain sufficient resistance and retentive form. 


Clinically we have also noted relatively little pulpal irritation that 
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can be attributed to this material. Based on our clinical observations 
we are of the opinion that the main causes of any attendant pulpal 
irritation are: (1) previous irritation from caries; (2) trauma from in- 
strumentation mainly heat from rotary tools, and (3) pressure from 
introducing the material into the cavity preparation. From clinical ob- 
servation of over 4,000 auto-resin restorations we are of the opinion that 
we have had less unfavorable reaction in the pulp that can be directly 
traceable to this restorative material than with any other material we 
have used in comparable cavities. We are of the opinion that its low 
thermal conductivity and lack of free hydrogen ion account for this 
favorable observation. 


As our essayist has mentioned, the use of cement bases in deep cavities 
is highly recommended in order to reduce compression of the axial walls 
of dentin during the period of introduction of the resin into the cavity 
preparation. We have even gone a step further and have used palliatives, 
cavity liners or dressings of calcium hydroxide prior to the placing of 
a cement base in deep cavities. As a result we have had very little. 
in fact almost no, postoperative complaint following the use of the resins. 
In those cases where there has been unfavorable pulpal reaction we feel, 
as mentioned above, that it has been due to an involvement or injury to 
the pulp by bacteria or by shock and trauma incident to instrumentation. 


I particularly liked our essayist’s discussion of the various types of 
matrices that have been advocated for the auto-resins. The statement 
that there is no universal matrix is one that should be kept in mind at 
all times since varying circumstances make it almost impossible to advo- 
cate the use of one particular type of matrix for all cases. It is our 
opinion that the split type compound matrix is one of the best that 
may be used for Class 3, Class 4, and Class 5 types of restorations 
because it affords the maximum in stability, controlled pressure, and 
adequate contour. However, its use is somewhat impractical because of 
the time factor and economics associated with its routine use in dental 
practices. The use of a strip type matrix which has been properly 
contoured and which has provisions for stability under pressure would 
be, in our opinion, more practical and hence would be of more universal 
use. As yet, to my knowledge, no stabilizing device for the strip type 
matrix has been developed; however, the many innovations that are being 
developed by the profession should soon lead to a more adequate strip 
type matrix. 

The mixing and manipulation of the auto-resins are factors which 
deserve considerable attention when this material is being used. Our 
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essayist has covered these points and has given us the general ideas 
associated with them. I would like to add that the particle size of the 
polymer should be considered since it will have a direct bearing upon 
the time required to bring the material into a state suitable for its 
introduction into the cavity. It should also be emphasized that as little 
of the monomer as possible should be used to produce the desirable 
plasticity for its introduction. Another important point is that of keeping 
the mixing and stirring movements to a minimum so as to reduce porosity 
resulting from incorporation of air and evaporations. 

We have found that the matrix should not be removed for approxi- 
mately 8 to 10 minutes after the introduction of the resin into the 
cavity. By following this general idea we have greatly reduced warpage 
and springing of the restoration from the cavity. We have also used 
wedges and separators at the cervical margin area in order to prevent 
the formation of cervical flash. The resulting elimination of the necessity 
for removing cervical flash is an important factor in reducing the pos- 
sibility of early dislodgement of this type of restoration. It is during the 
removal of cervical flash that extreme dislodging forces are applied to 
the green restoration. 


Dr. Kneisel’s recommendation that the restoration not be finished 
until a later appointment than that of its introduction is a point which 
should be strongly emphasized. The dental materials laboratory tells us 
that rapid curing resins gain approximately 25 per cent of their ultimate 
hardness and strength after their initial period of polymerization. This 
25 per cent strength and hardness is an important physical factor in 
lessening early dislodgement of the resin from the cavity. However, our 
clinic advocates only the gross trimming of the flash 20 minutes after 
insertion and the leaving of the final trim and finish until a later appoint- 
ment when complete hardness and strength has been reached. By follow- 
ing this procedure we have reduced dislodgement to a minimum. 

The matter of water sorption and subsequent expansion due to this 
sorption may also account for the greater safety factor found when the 
restoration is finished at a later date as well as the strength and hardness 
factor. 

I concur in the general principles advocated by Dr. Kneisel for the 
finishing and polishing of the resins and undoubtedly if these were 
more closely adhered to by all operators the resins would be held in 
higher esteem by both the dentists and the public. I would like to 
mention the use of abrasives, finishing cups, strips, etc., which are free 
of color so as to eliminate the possibility of discoloring the restoration 
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by such coloring material. While this does not make for a better 
restoration per se it does afford a higher degree of esthetics in the 
finished product. 

The operative staff at Pennsylvania is to be commended for its patient 
and painstaking procedures when using and investigating the auto-resins 
as a restorative material. | am thinking particularly of their willingness 
to withdraw the use of this material for a period of time in order to 
study the results they have obtained. To me, this necessitated a great 
deal of insight and fortitude because of the pressures exerted bv the 
profession, the manufacturers, and the public for the use of such a 
restorative material. | am of the opinion and certainly hope that they 
will find the result sufficiently satisfactory that they will feel that they 
can use this material to some extent at least. The value of such clinical 
usage and its correlation with further research is readily apparent since 
it is impossible to duplicate mouth conditions in the laboratory for the 
testing of materials. Future research by the Bureau of Standards and 
other dental materials investigators will be of great interest as a founda- 
tion for the evolution of technics, which will minimize some of the 
possible present-day deficiencies of the auto-resins. Our clinic has been 
using the rapid curing resins, including preliminary experimental batches 
provided by the manufacturers, for almost three years and while we feel 


that it is not the perfect or ideal restorative it has been found by us to 
be superior to silicate cement during our period of observation. Barring 
some unforeseen complication such as subsequent color change it is our 
opinion that the use of the present-day auto-resins should continue even 
if on no more than a controlled experimental basis until a better material 
is presented to the profession. 


THE EFFECT OF SELF-CURING FILLING RESINS 
ON THE DENTAL PULP’ 


HELMUTH A. ZANDER? 


During the past ten years, the dental profession has come to realize 
the significance of the biological properties of various restorative ma- 
terials. Heretofore emphasis had been placed upon physical properties. 
With the advent of the self-curing filling resins, a study of the biological 
properties was in order. 

Previous studies have demonstrated the biological properties of zinc 

1Presented at the Annual Meeting of the American Association of Dental Schools, French Lick 


Ind., March, 1951. 
*Professor, Operative Dentistry, Tufts College, Dental School. 
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oxide eugenol, zinc phophate cement, silicate, calcium hydroxide and 
various cavity liners by preparing cavities in the teeth of dogs and humans 
and placing in these cavities the material to be studied. A basis of 
comparison is afforded by utilizing several teeth from the same indi- 
vidual so that the histological response of a given material may be 
compared with some standard. This procedure was followed for the 
study of the biological properties of the self-curing filling resins. Gingival 
third cavities were prepared in 72 teeth of six dogs about one year old 
The teeth of each quadrant were filled with a different restorative 
material. Five self-curing filling resin materials were tested. Zinc oxide 
eugenol and silicate cement were utilized as a basis of a comparison. 
All materials were purchased on the open market in September, 1950. 
The experimental teeth were removed for sectioning after periods of 
10 days, and 60 days after the fillings had been placed. These time 
limits were selected to observe the early histological reaction of the pulp 
and its subsequent course. Microscopic sections were prepared in celloidin 
and stained with hemotoxilin and eosin. 

Characteristic histological responses of the pulp to the various filling 
materials are shown in Figures 1-10. This varies from virtually no 
reaction to a mild inflammation with irregular dentin formation blocking 
the dental tubules exposed to the filling material. 

Table I briefly summarizes the results of the experiment under two 
general headings, namely, the presence or absence of inflammation under 
the site of the cavity preparation and the presence or absence of irregular 
dentin formation in the same location. For each filling material tested, 
there were some pulps which showed no inflammation or irregular dentin 
formation and some pulps. which showed varying degrees of chronic 
inflammation or irregular dentin formation or both. No single resin 
filling material can be said to be completely non-irritating to the dental 
pulp. No single resin filling material caused a severe enough inflammatory 
reaction to label it as being severely irritating. 

Discussion 

How can one best interpret this experiment in the light of the ex- 
tremely variable histopathological responses? It is possible that the 
irritation observed may be due to certain physical properties such as 
expansion or contraction or shrinkage rather than the material per se. 
The effect of these individual factors on the response of the dental pulp 
is now being investigated. Contraction and /or shrinkage may result in 
leaky margins which expose the dentin to the oral environment which 
may be a cause of pulp irritation. How can one explain the lack of 
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severe irritation experimentally, in the light of clinical experience which 
has demonstrated pulp involvement in some cases after placing resin 
filling materials? It must be noted that this experiment was carried out 
on perfectly sound teeth, while in general practice these teeth are not 
restored. If the pulp is previously inflamed, any one of these filling 
materials may provide the necessary added irritation to cause severe 
pulp damage. 

As was stated at the outset, the biological properties of silicate and 
zinc phosphate cement have been demonstrated in previous studies. Their 
clinical behavior has been observed in routine practice for over four 
decades by dentists throughout the world. 


Therefore, to give practical meaning to the results from this pre- 
liminary investigation of the effect of self-curing resins on the dental 
pulp, it can be stated that the resin filling material is not so irritating as 
is the silicate; and that its effect upon the pulp more nearly approaches 
that of the zinc phosphate cement. 

In the light of these findings, it would seem to be indicated (1) that 
the shallow cavity does not need a barrier to the self-curing resin filling 
material, and (2) that the deep cavity should be lined with an efficient 
calcium hydroxide lining material over which is placed zinc phosphate 
cement. 


The results of this preliminary investigation concerning the biological 
properties of five resins materials are inconclusive. Further studies con- 
cerning the biological properties are underway, as well as studies aimed 
at determining the influence of certain physical factors on the biological 
response of the dental pulp. 


TaB_e | 
Summary of Results With Resins, Zinc Oxide and Eugenol and Silicates 


Irregular 
Number of Inflammatory Reactica Dentin Formation 
Material Teeth Studied Yes No Yes No 


Resin A 7 1 11 
Resin B 3 

Resin C . : 8 

Resin D . Fi 

Resin E 

Zinc Oxide and Eugenol 

Silicates .. 
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—Caviry (A) FILLED FOR TEN DAYS WITH Fic FILLED FOR TEN DAYS WITH 
Resin A; (B) DEMARCATION AT Resin B; (B) StiGHT HYPEREMIA IN PULP 
END OF DENTIN TUBULES IN CONTACT 

wiTH Resins; (C) Few 


CELLS IN PULP. 


2—Cavity (A) 
LINE OF 


PULPAL 


INFLAMMATORY 





Cavity (A) FILLED FOR TEN 


DAYS WITH Fic 
Resin C; (B) 


DEMARCATION, 1R- INFLAMED PULP 
FORMATION; (C) Purp, CYTES AND PLASMA CELLS. 
INFLAMMATORY CELLS. 


4—Cavity (A) FILLED 
Resin D; (B) 


FOR TEN DAYS WITH 
LINE OF 


LYMPHO 


REGULAR DENTIN 
HYPEREMIA AND 
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Fic. 5—Cavity (A) FILLED FOR TEN DAYS WITH Fic. 6—Cavity Fittep with Resin A FoR TWO 
Resin E; (B) Line OF DEMARCATION, IR- MONTHS; SLIGHT DISTURBANCE IN ODONTO 
REGULAR DENTIN FORMATION; (C) INFLAMED BLASTIC LAYER; NORMAL PULP 
PULP—LYMPHOCYTES AND PLASMA CELLS. 





Fic. 7—-Caviry Fittep with Resin B For two Fic. 8—Cavity FILLED with Resin C For two 
MONTHS SLIGHT DISTURBANCE IN ODONTO MONTHS; LINE OF DEMARCATION; IRREGULAR 
BLASTIC LAYER; NORMAL PULP. DENTIN FORMATION, CHRONIC INFLAMMATION. 
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Fic. 9—Caviry rFittep with Resin D ror two Fic. 10—Cavity rittep with Resin E For two 
MONTHS; NORMAL PULP. MONTHS; LINE OF DEMARCATION; IRREGULAR 
DENTIN FORMATION, CHRONIC INFLAMMA- 

TION. 


EFFECTS OF FILLING MATERIALS ON THE DENTAL PULP 
A Critical Review" 
FRANK R. SHROFF, D.D.S.? 


In recent years operative or restorative dentistry has developed, with 
additional knowledge, from a purely mechanical and technical art into 
a true surgical and therapeutic procedure. Since Black’s fundamental 
teachings on cavity form we have learnt much of the chemical and 
physical natures of restorative materials but it is only within the last 
twenty or thirty years that any attention has been focussed on the 
biological effects of common operative procedures. 

Gradually a new concept of these procedures has emerged—a biological 
concept—which envisages each tooth as a vital organ, an integral part 
of the body in general and the entire masticatory apparatus in particular. 
It also recognizes the inseparable physiological relationship between all 


‘Read before the Twenty-eighth Annual Meeting of the American Association of Dental Schools, 
March 21, 1951, French Lick, Ind. 

“Visiting Professor, Dental School, University of Pennsylvania, from University of Otago, School 
of Dentistry, New Zealand, Basic Science Department. 
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the soft and hard tissues of the tooth, a relationship of particular im- 
portance between dentine and pulp where an injury to one may result 
in injury and reactions in the other. 

It is fundamental of all such operations that they should leave the 
tooth and the patient in at least as good a state as that in which we 
found them. The knowledge of this principle and a full appreciation 
of the above concept demand that we do more than merely restore 
the lost tissue to the anatomical contour of the crown. It demands that 
the health and functions of the dentine and pulp are restored with the 
minimum of post-operative scarring, that the gingival and periodontal 
tissues are not injured or their functions impaired, that lost tissues are 
restored in such a way that the normal relationships of neighboring and 
opposing teeth are maintained and that the rest of the body is unaffected 
either mentally or physically by our ministrations. 

The realization of the importance of this concept has recently resulted 
in the development of fresh lines of research which have as their objective 
the giving to those entrusted with the responsibilities of dental teaching 
and practice and knowledge and means whereby the above ideals may 
be attained or, at least, approached. 

This paper is concerned particularly with those investigations which 
have been made into the biological effects of cavity preparation and 
filling materials. My object in this review is to discuss recent develop- 
ments in this field, to bring together the reports of various investigators 
and to try to establish certain experimental criteria which it is necessary 
to observe and fulfill before the results of such experiments can be 
accepted and applied to general clinical teaching and practice. 

This type of research falls into the category of applied research and, 
to quote Conant,® “Applied research has as its goal the application of 
the existing conceptual schemes to solution of practical problems, the 
exploration of practical uses of new experimental discoveries, the accu- 
mulation of factual information for immediate practical ends.” It is 
research of this nature that is at present being conducted to determine 
the advisability of the practical use of self-curing resin filling materials. 
The situation presenting today with the introduction of these materials is 
comparable to that which existed at the time of introduction of the 
silicate cements. Both of these materials contain known tissue irritants 
and it is, perhaps, pertinent at this juncture to review the earlier work 
on this subject with a view to avoiding the pitfalls into which so many 
have fallen over the past three decades. 


See page 259 for references. 
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EssENCE OF THE BioLocicaL CoNCEPT 

In the matter under discussion the essential feature is that the filling 
material used should not only be non-irritant in itself but it should also 
be capable of mollifying the injury caused by cavity preparation and 
thus restoring the pulp to normal. It has been found*?*'® that zinc 
oxide and eugenol is such a material and, though unsatisfactory physically, 
is ideal biologically and it has therefore been frequently used as a basis 
for comparison of other materials. It is an effect similar to that produced 
by this material for which we must strive as the ideal. Most research 
has therefore been directed towards this end but the conclusions reached 
by different workers have often been wrongly interpreted in their 
application to clinical practic. 


INTERPRETATION OF CONCLUSIONS 


To avoid repetition of these errors and in order to take full advantage 
of the efforts of researchers it immediately becomes apparent that the 
practicing profession must be able to judge carefully and interpret cor- 
rectly the claims made and the experimental evidence on which they 
are based. Due allowance must be made for individual biases, for 
scientific opinion is not always quite as dispassionate as we might like 
to think; the desire to see one’s work and name in print is strong in 
many of us. 

There have been many published reports of the effects of various 
filling materials, the claims of which are based on purely clinical ob- 
servation. The unqualified acceptance of such claims can result in 
untold harm and the profession should now be awake to the fact that, 
with regard to pulp pathology, clinical evidence alone is extremely un- 
satisfactory and unreliable. 


The controversy (which waged without agreement for over twenty 
years), as to whether or not silicate cements were injurious to the pulp, 
was largely the direct result of trying to evaluate pulpal response by 
clinical observation only. It is distressing, therefore, to read recent 


similar reports*'!1*-18 on the effects of the new self-curing resinous 


fillings. These statements are made both by dentists and manufacturers 
and it is hoped that they will be steadfastly ignored until other evidence 
of a more satisfactory nature is forthcoming. 


Research workers also should bear in mind the importance of reporting 
the results of their work in such a way that they may be easily and 
correctly interpreted by the clinician. Failure to do this has frequently 
resulted in misinterpretation. 
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Barker’? showed from his experiments that silicates were irritant in 
nature but, in his conclusions, reported only that these materials did 
not cause death of the pulp. The unfortunate result of this statement 
was that many interpreted it as proof that silicates were not harmful, 
an interpretation which Barker, | am sure, did not intend but which, 
nevertheless, had distressing sequelae and added fuel to the flame of the 
existing controversy. 

Shroff ?° reported his findings in such a way that they could be 
interpreted to mean that deep cavities required protection while shallow 
ones did not, again an interpretation certainly not intended by the author. 

Zander”® in his final comments on the effects of silicates suggested 
that carious cavities resulted in the building of a “protective layer of 
irregular dentine which apparently cannot be penetrated by the irritant 
factor.” Many ignored the word “apparently” and interpreted this state- 
ment to mean that cavities requiring no extension beyond carious limits 
did not need protection; once again a broad interpretation. which was 
quite wrong. 

These few examples from former workers serve to show the great 
importance of weighing carefully and correctly the evidence of histological 
examination and of presenting conclusions in such a way that they may 
be correctly applied to clinical practice. 

In the more recent work on self-curing resins a similar situation is 
likely to arise unless we remember the essential reason for such research. 
We want to know if these materials are or are not irritating to the pulp. 
That is all. Detailed descriptions of pathological states which may result 
from their use are of only secondary importance and long term ex- 
periments designed to show if healing of such injuries can take place 
are of no value. If the evidence is sufficient therefore, conclusions should 
be so framed that they clearly elucidate the above problem, But, in 
order to make the study as constructive as possible, it would also be of 
great value, in the case of unfavorable findings, if the investigator could 
also study and recommend some means of pulp protection. Purely 
destructive investigations have little to commend them. 

Zander** feels that the results of his experiments are at present in- 
conclusive and this reluctance, on the part of such an experienced worker, 
to express definite and final opinions unless the evidence justifies this 
course is to be commended; it is to be hoped that they will be inter- 
preted accordingly. 

Dr. Zander (loc. cit.) does, however, draw some quite definite con- 
clusions which appear justifiable. He says, for instance, that the “resin 
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filling material is not as irritating as the silicate.” This, of course, is 
merely a comparison and should not be taken to mean that the resins 
are harmless. He also says that “no single resin filling material can 
be said to be completely non-irritating to the dental pulp.” Speaking 
as a critical scientist one could take exception to this statement on the 
grounds that there is nothing in these experiments to show that the 
degree of irritation produced could not have been caused by the action 
of cavity preparation alone and it would be more correct to say that 
the resin material is not capable of restoring the pulp to normal following 
such an operation. This argument is of minor significance to the clinician 
for, regarded from either Dr. Zander’s or the writer’s viewpoint, the 
material in question is unsatisfactory for clinical use until means of 
restoring the pulp to normal can be found. 

Zander** makes two other statements with which the writer begs 
leave to differ. He states that “the shallow cavity does not need a 
barrier to the self-curing resin filling material.” In the writer’s opinion 
this statement is unfortunate. In his preliminary and limited experiments 
Zander has shown secondary dentine formation beneath shallow cavities 
filled with these materials. Secondary dentine is a response of the pulp 
to irritation—a scarring of the pulp surface—and as such our aim 
should be to avoid it. 

For deep cavities Zander recommends the use of “an efficient calcium 
hydroxide lining material over which is placed zinc phosphate cement.” 
The basis of this recommendation appears to be that the calcium hydrox- 
ide material is thought to protect the pulp against the injurious effects 
of certain cements, including zinc phosphate®® and that therefore the 
combination will also protect the pulp from the resins. This, however, 
is an assumption only and the recommendation must be regarded as 
premature until stich time as more adequate proof is forthcoming. 
Furthermore the actual effects of some calcium hydroxide lining materials* 
have not yet been fully determined and confirmed as will be pointed 
out in more detail later. 

McLean?® concluded from a limited series of experiments that most 
resins are injurious and that protective bases containing eugenol are un- 
satisfactory. Lefkowitz, Seelig and Zachinsky’* and Seelig and Lefko- 
witz’® claim that all resins tested by them except one possess irritating 
properties but, as will be pointed out later, even this one is open to 
question. 

It is apparent therefore that all the experimental work to date points 


*Chembar 
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to the fact that these materials are unacceptable for clinical use until 
means of protecting the pulp from their injurious effects can be found. 
It must, however, be mentioned that all the work done so far represents 
only the tentative conclusions of several very limited series of experi- 
ments. Shroff?® showed that a large number of experiments and subjects 
is necessary to determine the exact nature of any given material. He 
found that, whereas most pulps beneath shallow cavities filled with sili- 
cates responded with secondary dentine formation, a small percentage 
of such pulps showed a much more severe inflammatory reaction with 
the same cavity depth. This small percentage is obviously of great 
importance and serves to emphasize the great variability of human pulp 
reaction and the consequent necessity for the performance of a sufficient 
number of experiments on a similar number of subjects before satisfactory 
conclusions may be drawn. 

It is partly on account of the limited and restricted nature of the 
above works that the writer feels that the conclusions expressed in them 
should, at present, be regarded as tentative only until such time as 
more adequate confirmation is forthcoming. 


VARIATIONS IN EXPERIMENTAL FINDINGS 


When one critically reviews the literature relating to the biological 
effects of cavity preparation and filling materials one is immediately 


impressed by the great variability between the histological findings of 
different workers and it is not surprising that the differing conclusions 
mentioned have also been reached. However, the essential point of the 
experiments should never be forgotten in interpreting these. 

The reasons for these marked variations are manifold but are due, 
in part, to widely different experimental methods used by each worker. 
These differences make it extremely difficult to compare the results of 
various investigators and to decide whether any particular work has 
been adequately confirmed. 

In his discussion Dr. Zander** asks two questions: (1) “How can 
one best interpret this experiment in the light of the extremely variable 
histological responses?” and (2) “How can one explain the lack of 
severe irritation experimentally, in the light of clinical experience which 
has demonstrated pulp involvement in some cases after placing resin 
filling materials?” He answers these by saying that previous disease may 
have so disturbed the pulp that the superimposition of cavity preparation 
and one of these materials may result in an intensification of the reaction 
and more severe pulp damage. 

This is only a very small part of the answer to questions which are 
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really much more complex and the following paragraphs are an attempt 
to explain these difficulties, to draw attention to certain past experi- 
mental errors and to offer some suggestions for more uniformity among 
this field of research workers. 


1. Selection of Experimental Animal and Elimination of Variables. 


Dogs, monkeys and human beings have all been used as experimental 
subjects for this type of work and it is obviously impossible to compare 
results of experiments on one animal with those of another. Preliminary 
animal experimentation is a necessity but of restricted value and must 
always be followed by confirmation on the human subject. It would 
be of great advantage if agreement could be reached on the type of 
animal to be used. The dog appears to have received the greatest favor 
in this regard and the writer suggests that it be adopted as the animal 
for such experiments. Care should be exercised, however, in selecting 
young animals (preferably not more than one year old) free from all 
signs of local or general disease. In the work of Lefkowitz, Seelig and 
Zachinsky** with monkeys and of Barker? with humans some photo- 
micrographs showed the presence of secondary dentine unrelated to the 
experimental region which thus indicated previous pulp disturbance. The 
results of such experiments should, of course, have been discarded. 


In selecting human experimental material for confirmation equally 
great care must be exercised in selection of both subjects and teeth. 
The response of the human pulp to injury is influenced by a large number 
of variable factors which have been reviewed by Shroff.?° Some of these 
variables may be overcome by selecting teeth from patients within a 
certain age group (10 to 15 years) free from general or local disease and 
subject to no abnormal functional stress. The influence of age is 
exemplified by the contradictory findings of Zander®* who found con- 
sistent absence of secondary dentine in his work with silicates while 
others':?:**-2° found it present. Zander’s subjects were, however, prac- 
tically all within the age group of 35 to 55 while those of others were 
much younger and Manley’ used dogs three to four years old. 


In addition to the above variables which are to a large extent known 
and controllable there are others which it is much more difficult to assess. 
Considerable variation in pulpal reaction to the same irritant occurs 
not only between different individuals but also between different teeth 
in the same mouth. These variations can only be ascribed to individual 
peculiarities in cellular reaction and therefore, it is essential, in order 
to obtain satisfactory and conclusive results, that a large number of both 
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experimental teeth and subjects be employed. Conclusions derived from 
a limited number may be quite erroneous and valueless as previously 
pointed out. (Shroff loc. cit.) 


2. Use of Adequate Controls. 


In the type of work under discussion good controls are difficult and, 
possibly for this reason, many have neglected them not realizing that 
by so doing their work is completely negated. The ideal would be the 
use of a control material which would enable us to differentiate between 
pulpal effects due solely to cavity preparation and those due to the 
filling material itself. Many of us?-® 1% 1415-19,20.22 have claimed to do 
this but at present we must face the fact that no one has yet demon- 
strated conclusively the effects of cavity preparation alone. In order to 
do this the control material must approach the physiological nature of 
dentine and no one has yet found such a material. In attempting to 
demonstrate these effects Fish’ left his cavities open to the mouth or 
sealed them with cement, Manley’® used bland oils, Seelig and Lefko- 
witz’® used amalgam and Shroff?° used physiological saline in asbestos 
fibre as control materials. None of these can be accepted as beyond 
criticism. 

Fortunately we have an acceptable standard of comparison in the 
form of zinc oxide and eugenol which when properly mixed has ar 
emmolient effect and restores the pulp to normal after cavity prepara- 
tion.®:*15 This material, however, does not allow us to differentiate 
between the above two types of irritation but since it serves the major 
purpose of the experiment its use on a comparative basis seems fully 
justified. Amalgam has been suggested as a suitable control’® but as 
this has repeatedly been shown to be irritant in nature’*-?° its use as a 
control material cannot be considered advisable. 

In using such control teeth it is advisable that, wherever possible, 
the control material is placed in a tooth in the same mouth as the 
experimental tooth and the importance of further control by large 
numbers of experiments and individuals should not be neglected. 


Some workers’® have advocated the use of a control cavity and filling 
in the same tooth as that bearing the test material. In the writer’s 
opinion this method is open to grave criticism, particularly where a 
comparison is being made between the effects of two possible irritants 
as was done in the work in question. Even though the most obvious 
reactions in the pulp appear localized to the experimental region we must 
not lose sight of the fact that the whole of the pulp physiology may 
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be upset by our experiments. If one tooth contains two cavities and 
two materials then the response of its pulp must be considered as one 
to both procedures and not to either one. Moreover, even the localized 
effects of one may be determined by the pulpal response to the other. 
Certainly any generalized pulp disturbance such as hyperaemia, oedema 
or degenerative changes must be attributable to the joint effects of both 
materials and both operations. 


3. Method of Cavity Preparation and Filling. 


It is apparent in this type of work that there are two sources of 
possible irritation—cavity preparation and the test material. Since we 
have no adequate method of gauging the former by means of a suitable 
control it is absolutely essential that each worker should report in detail 
his method of operation—anaesthetic used, use or otherwise of rubber 
dam, speed and pressure of bur, etc. It is also important that wherever 
possible the trade name of the test material, its chemical nature, the 
method of mixing and the proportions in which the ingredients are 
mixed be reported fully. Neglect of this information lessens the value 
of the work and makes it almost impossible to repeat experiments satis- 
factorily for confirmation. For the same reason the depth of cavities 
recorded as distance from pulp to floor of cavity as seen in the section 
should be carefuly reported. The term “effective depth” has been sug- 
gested®® for this measurement to distinguish it from the clinical term. 


4. Extractions and Fixation Procedures. 


Profound differences in histological appearances may be brought about 
by variations in extraction and fixation techniques. The pulp of a tooth 
extracted under the influence of a vaso-constricting anaesthetic and 
immediately fixed may present an ischemic appearance quite different 
from that of one removed under general anaesthetic. For this reason gen- 
eral anaesthesia is preferable in humans, surgical dissection the method of 
preference with animals which have been sacrificed and the method of 
killing should be such as not to induce vascular changes. Even difficulty 
in extracting may result in the appearance of an artificially created 
hyperaemia which may be difficult to distinguish from the true patho- 
logical state. 

Owing to the confined nature of the pulp and the small diameter of 
the apical foramina the pulp is not always an easy tissue to fix rapidly 
and completely. Various pathological conditions, particularly reticular 
atrophy, can be simulated by a pulp which is improperly fixed and hence 
result in an incorrect interpretation of microscopic findings. Immediate 
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fixation should be encouraged by removing the apex with a fine saw 
to allow more rapid penetration of the fixative into which the tooth 
should be placed as soon after removal as possible. The type of fixative 
is a matter of individual preference and the writer has found 10 per cent 
formalin in 0.85 per cent saline* to give rapid penetration with few 
artefacts. 

Whatever the technique used it is essential that the method of extrac- 
tion, the expedition with which it was performed, the means of sacrificing 
the animal and the type and method of fixation be reported in any 
published data. 


5. Microscopic Techniques and Interpretations. 


Our knowledge of the histology of the pulp and the pathological 
changes which may take place in this tissue have improved considerably 
in recent years. However, this knowledge is very largely confined to 
what we see in a microscopic picture. Why these changes occur, how 
they occur and, most important of all, what effect they have on the 
normal functioning of the pulp and tooth are still questions which have 
yet to be adequately answered. Our inability to interpret these changes 
in terms of effects on pulp physiology forces us to consider that a pulp 
which appears abnormal microscopically is one the normal function and 
vitality of which are impaired, at least in some degree. 


The visible reactions which take place in the pulp in response to 
peripheral injury may be general throughout the whole pulp tissue or 
they may be extremely localized. Localized reactions are, however, 
not always confined to the odontoblast region in spite of the specialized 
nature of these cells which one would expect to make them most vul- 
nerable. Palazzi’” and also Fasoli® showed the presence of degenerative 
changes deep in the pulp tissue while the odontoblasts affected by the 
experiment remained normal. Shroff?’ showed the presence of localized 
accumulations of lymphocytes deep in the pulp tissue and quite remote 
from the major reaction. 

The significance of and the reasons for these distant localized changes 
are not clear but it is important that they be detected. This can only 
be done by cutting serial sections in the long axis from each pulp. If 
such a series is cut routinely and examined serious errors in interpretation 
of microscopic appearances may be avoided for it is not uncommon for 
a pulp which appears normal in one such section to show quite definite 
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changes in another. Seelig and Lefkowitz’® published a photomicrograph 
purporting to show changes due to traumatic cavity preparation and 
occurring within one hour. They claim that a very substantial nerve 
trunk had been “cut off by the lysis which had occurred” in an area 
of changed pulp tissue which they described as a “non-inflammatory 
abscess.” As nerve fibres normally pursue a tortuous course through 
the pulp it is not uncommon to see them cut in this manner by the 
microtome knife in almost any pulp. Whether this has occurred in this 
instance or whether, in the short space of one hour, the above remarkable 
phenomenon has actually taken place can only be determined by serial 
sections. 

The presence of hyperaemia in the pulp is one which requires very 
careful intepretation. It is well known that a normal physiological 
hyperaemia may occur in other tissues and organs of the body (Boyd) 
and it is not improbable that pulp hyperaemia may sometimes be in- 
duced by factors quite unrelated to the experiments in progress. Anaes- 
thetic drugs, extraction procedures, nervous reflects and function may 
all influence the microscopic appearance of the pulpal vascular system. 
It is the writer’s opinion that a hyperaemic pulp should only be regarded 
as truly pathological if this appearance is accomplished either by signs 
of injury to the vessel walls, other signs of inflammation or clinical 
symptonis of pain. Seelig and Lefkowitz’® published a photomicrograph 
of a hyperaemic pulp under an acrylic filling material* and decided 
this pulp was normal in appearance (Fig. 12, loc. cit.). These authors 
also publish others which are similar in appearance (Figs. 14, 15, 16, 
loc. cit.) but which they state are pathological. The authors no doubt 
have good reasons for these differences in their interpretations but it is 
suggested that it would be of benefit if such reasons were reported with 
the findings in order that the reader may assess better the results of the 
work. 

The writer feels that secondary dentine has frequently been mis- 
interpreted. This material is not formed unless there has been loss or 
injury of odontoblasts from either local or systemic causes. Therefore, 
its presence should always be regarded as a manifestation of pulp injury 
and any filling material which results in its formation should be regarded 
as irritant in nature. 

It has been suggested on more than one occasion’? that secondary 
dentine forms a barrier which cannot be penetrated by the irritant 
matter. The writer has since frequently observed*? in his own laboratories 
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that this is not so but he still believes it to be less permeable than 
primary dentine. More recently Bartlestone® has shown that secondary 
dentine is even more permeable to certain radioisotopes than primary 
dentine. The exact significance of Bartlestone’s work has not yet been 
elucidated but it appears that we no longer have any grounds for be- 
lieving this material to be as beneficial to the pulp as has hitherto been 
supposed. 


Following experimental fillings several workers have noticed changes 
in the nature of “vacuolisation” occurring either among the odontoblasts 
or deeper in the pulp tissue. Lefkowitz, Seelig and Zachinsky™ noticed 
such changes following the placement of either silicates or a resin 
material known as Fastcrown in the teeth of monkeys. Seelig and 
Lefkowitz’® also referred to similar changes in their subsequent work 
with other resins. Zander, Glenn and Nelson*® devised a lining material* 
which they claimed as an effective protection against silicates and as 
non-irritant in itself. In a high percentage of their cases “vacuolisation 
of the odontoblast layer” was also apparent after the lapse of several 
weeks. 


The exact significance of these so-called vacuolization changes has 
not been determined but there is certainly no reason to dismiss them 
entirely as of no consequence as some have chosen to do. These vacuoles 
suggest accumulations if intercellular oedema fluid. The confined nature 
of the pulp cavity makes it difficult to believe that such an oedema can 
be anything but harmful to normal pulp physiology and life. When 
such vacuoles occur among the odontoblasts, unless they are artefacts, 
they are always accompanied by a disturbance or lack of dentine 
formation in their immediate neighborhood and, moreover, most oral 
pathologists are agreed that such a change represents the early signs 
of incipient reticular atrophy. 


Slow degenerative changes can be equally as dangerous, if not quite 
as spectacular, as inflammation in determining the fate of the pulp 
under fillings. Fasoli® showed quite well with the older silicates that 
slow degenerative changes such as this may result and terminate ultimately 
in necrosis. 


At present there is no justification for regarding any of the above 
materials as harmless as long as they can be shown to produce these 
or other changes. Further long term experiments would be necessary 
before accepting this contention. There is at present no experimental 
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evidence to show that the liner devised by Zander et al.?° for protection 
against silicates is or is not also effective with self-curing resins. 


CoMMENTS 


In order to avoid confusion, disappointment and empiricism in dental 
practice it is essential that careful physical, chemical and histological 
tests be carried out on all filling and other materials before these are 
placed on the open market. Only in this way will the profession be able 
to avail itself of new and improved materials to the fullest advantage. 

It is quite conceivable that these tests could be carried out by the 
manufacturers themselves but their findings should be published in detail; 
bald statements such as “harmless to the pulp,” etc., should be ignored 
unless supported by adequate evidence. 

This procedure, however, while highly desirable, should not absolve 
the profession from their responsibility of assuring themselves that 
such conclusions are correct and free from bias. The importance of 
confirmation by independent groups of workers free from outside direc- 
tion and restriction cannot be too strongly emphasized. It is suggested 
that the appropriate locations for such investigations are the research 
departments of recognized University Dental Schools. 

In these investigations a constructive approach is of primary impor- 
tance. It is one thing to find that a material is unsatisfactory in one 
or more respects; it is another and far more important thing to find 
means of overcoming the unfavorable qualities. Provided that the ma- 
terial in question is not placed on the market in the meantime it should 
not be necessary to publish destructive comments upon it. When, how- 
ever, the researcher has found means of counteracting any faults it 
may have, then his published reports will be able to give not only these 
faults but also the means whereby the profession may guard their 
patients from them. Such a published opinion would have real practical 
value. The cooperation of manufacturers is, however, essential to the 
attainment of the above ideal and it is to be hoped that this will be 
forthcoming. 

SUMMARY 

1. The salient features and important significance of the biological concept of 

operative procedures are discussed. 

2. The premature publication of opinions based solely on clinical observation of the 

effects of filling materials on the pulp is deprecated. 

3. The necessity for histological as well as physical and chemical studies on all 

materials is stressed. It is strongly recommended that such studies be cosntructive 


in nature and that they be carried out before such materials are placed on the open 
market. The cooperation of manufacturers is sought. 





CONFERENCE SESSION 259 


4. Some criticism of the manner of recording results of former histological experi- 
ments is offered and an attempt has been made to give some guidance to clinicians 
in the interpretation of such results. 

5. The reasons for variations in the histological findings of different groups of 
workers are critically discussed and suggestions are offered with a view to achiev- 
ing more uniformity and facilitating confirmatory experimentation. In this regard 
the following points are discussed: 

(i) Selection of experimental animals and elimination of variables. 
(ii) Controls. 
(iii) Recording of experimental data. 
(iv) Microscopic technique and interpretation, and the importance of serial 
sections. Common faults are mentioned. 
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AN EVALUATION OF THE EFFECT OF 
SELECTIVE SPOT GRINDING 


I. W. KOTT, BS. 


INTRODUCTION 


At the University of Southern California School of Dentistry, the student spends a 
total of four weeks in the oral diagnosis clinic. Jt is bere that we particularly emphasize 
the importance of dealing with the patient as a person. Thus, the basic thinking is 
related to the patient's present and future total welfare. 

The student's experiences in relation to the oral tumor board and the general hospital 
add to his sense of broad professional responsibility and opportunity. Illustrated reports, 
which he presents to his class for questioning and discussion, encourage analytical 
thinking and extra-curricular study. Jt is evident that the following report will bring 
out questions on anatomy, histology, the physiology of function, psychology, etc. It 
presents the concept that occlusal anatomy is of importance only as it contributes to 
the general welfare of the patient. Jt brings out the fact that a patient, requesting a 
simple restorative operation, may, upon careful examination, be found to be suffering 
from severe handicaps of which she is unaware. The questioning and discussions cover 
the advantages and disadvantages of alternative plans for treatment. The terminal 
results are evaluated and compared with those obtained in similar cases, in which other 
plans have been followed. Jt is apparent that this form of student activity will stimulate 
a desire for a continuity in the learning process beyond graduation. Furthermore, it is 
a constant reminder that skillful operation must be founded upon analytical thinking 
directed toward sound objectives—Crcnu. H. Couns, D.D.S., Department Head, Oral 
Diagnosis. 

A Case Report 


The purpose of this paper is to call attention to the importance of 
recognizing the significance of an open bite and a method of correction. 

On September 27, 1951, a 20-year-old girl presented herself at the 
clinic for a routine dental examination. More specifically, she desired the 
replacement of the lower right first molar which had been lost through 
caries involvement. 

A history of the patient revealed no serious illness, systemically or 
locally. 

Upon careful examination of the bite, it was found that the only 
teeth in occlusion were the second molars and the remaining three first 
molars. (Figs. 1 and 2.) Roentgenograms revealed that the four third 
molar teeth were impacted. Further examination revealed that she had 
a tongue-thrusting habit, in the saliva swallowing act. As a result, the 
soft palate and uvula failed completely to exhibit the normal gagging 
reaction to manipulation. The abnormal function of the musculature 


+University of Southern California School of Dentistry, 1952. 
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of the chin had produced a displeasing bunching of the soft tissues in 
that region, resulting in an unpleasant expression. 

Investigation leads to the belief that early difficulty in nasal breathing 
sometimes results in this tongue-thrusting practice. Once this habit 
pattern is established, however, it persists even though the original cause 
has been eliminated. It was established by use of a chin strap that nasal 
breathing was no longer impeded. Tonsils and adenoids had been re- 
moved. 


Upon consultation between the oral diagnosis and fixed prosthesis 
departments, it was decided that study models should be made and 
mounted on the articulator, with the aid of the face bow, to visualize 
the effect that could be produced in reducing the height of the contacting 
molars to bring the anterior teeth into contact in the saliva swallowing 
closure. 


After carefully mounting the study models on the articulator, it be- 
came apparent that certain portions of the occlusal surfaces of the pos- 
terior teeth would have to be modified 1-1!/. mm. to bring about the 
desired closure. (See Figs. 3 and 4.) 


It appeared reasonable to expect that if this change was made, which 


ie 1—PuHorocraPHu OF THE OPEN BITE CONDITION IN THE ANTERIOR REGION. 
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would restore a rest position, that it would in turn restore the mandible 
to its normal relation to the cranium; that the muscles of expression 
would, with directed training, assume their normal activities, and thus 
the appearance of the patient would be greatly improved. 

The anterior teeth, never having been in contact, had retained their 
mamelons. These also would be carefully smoothed with a disc and 
polished for esthetic improvement. 

It also appeared reasonable to expect, relative to the tongue, that 
bringing the opposite teeth into contact would cause the tongue to be 
impinged a few times. But the tongue, being adaptable to changing 
conditions, would quickly learn to avoid this impingement. As a result, 
the palato-glossus muscle should assume its normal functional activity 
and the base of the tongue would be carried forcibly up against the 
posterior palatal region in a normal manner. 

It was also obvious that the masticatory efficiency of the patient would 
be greatly improved, and that a more logical approach to the construc- 
tion of the fixed prosthesis would be afforded. 

With an explanation of the foregoing, and with the consent of the 
patient, selective spot grinding was begun the following day. A total 
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THE DESIRED CLOSURE. 
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of four hours was consumed in this operation, most of which was spent 
in analyzing the progressive results. 

One week later, the patient returned. Upon questioning her, it was 
found that food tasted differently to her. Previously she had used 
relatively large quantities of salt in her food, but now she could use 
little or no salt. Her masticatory apparatus had greatly increased in 
efficiency. As for the tongue-thrusting habit, it was entirely eliminated 
in the swallowing action, since she soon learned not to bite her tongue. 
The anesthetic throat had been corrected too. In this brief time, the 
typical gagging response to manipulation of the uvula and soft palate 
had returned. The muscles of expression were acting in a normal fashion. 
Evidences of muscular strain at the angles of the mouth were relieved. 
And last but not least, her friends had noticed the change in the anterior 
region and told her that her teeth looked “more natural.’” Obviously, 
this produced a very favorable psychological reaction in the patient. 


Next, the restoration of the lower right first molar was accomplished 
by a fixed appliance. (See Fig. 5.) 


As a student, | was impressed with the pronounced prospect for per- 


Fic. 5—LaTerRAL VIEW OF THE FINAL STUDY MODELS SHOWS THE OCCLUSAL HARMONY OF 
THE POSTERIOR TEETH WITH THE BRIDGE IN PLACE, 





COLLEGE NEWS 265 


manent value to be derived by the patient, resulting from the pre- 
operative analysis of her dental problem. 

The bridge might well have been constructed in harmony with the 
presented deformity and, indeed, such is a common practice. The 
patient was not aware of the handicap from which she was suffering, 
but is now delighted with the great improvement in function, comfort 


and cosmetics. 


This has made me aware of the importance of a diagnostic and prog- 
nostic consideration of the patient’s total welfare, as contrasted with 
the problem of strictly individual restorations. 

In analyzing the results of the services rendered to this patient, the 
treatment plan and procedure were well justified. 




















College of Physicians and Surgeons: 


ANNOUNCEMENTS 
Nine courses in graduate instruction are 
being offered beginning September and 
concluding in May, 1953. These courses 
are of such duration that all except one 
will be repeated several times during the 
college year. 


Creighton University: 


ANNOUNCEMENTS 


Announcement is made on a post-gradu- 
ate course to be held (was held) June 30th 
and July 1st on the subject of Oral 
Diseases. 


Emory University: 


APPOINTMENTS 


Two additions have been made to the 
faculty: Dr. Joe Minor, assistant professor, 
operatvie dentistry; Dr. Harold Enlow, in- 
structor, fixed bridge prosthesis. 


ANNOUNCEMENTS 


Announcement is made of five post- 
graduate courses to be held (were held) 
during May and June. 
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ALLOCATION 
An allocation of $6,000 has been made 
to the university for research in dietary 
factors involved in the cause of dental 
caries. 


Georgetown University: 
ANNOUNCEMENTS 

Bernard J. Forscher, D.D.S., Ph.D., has 
been appointed assistant professor, bio- 
logical chemistry. 

Eleven members of the faculty have been 
given recognition for services to the school 
as fellows: two gold medal, 20 years’ serv- 
ice; nine silver medal, just under 20 years. 


Harvard University: 
APPOINTMENTS 

Dr. Reider F. Sognnaes, professor, oral 
pathology. 

Dr. David Weisberger, professor, dental 
medicine. 
Medical College of Virdinia: 

PROMOTIONS 
Dr. Erling S. Hegre, professor, anatomy. 


Dr. H. Wallace Blanton, associate pro- 
fessor, clinical medicine. 
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Dr. Edward S. Ray, associate professor, 
medicine. 

Dr. William R. Kay, assistant professor, 
clinical niedicine. 

Dr. Arthur Klein, assistant professor, 
clinical medicine. 

Dr. Howard McCue, assistant professor, 
clinical medicine. 

Dr. J. Warrick Thomas, assistant pro- 
fessor, clinical medicine. 

Dr. Charles E. Troland, professor, clini 
cal neurological surgery. 

Dr. William Durwood Suggs, associate 
professor, clinical obstetrics. 

Dr. Edwin L. Kendig, Jr., assistant pro- 
fessor, pediatrics. 

Dr. Carolyn McCue, assistant professor, 
pediatrics. 

Dr. Patrick H. Drewry, Jr., professor, 
psychiatry. 

Dr. Merritt W. Foster, Jr., assistant pro- 
fessor, psychiatry. 

Dr. Lucy S. Hill, assistant professor, 
psychiatry, 

Dr. A. Ray Dawson, associate professor, 
clinical physical medicine and rehabilita- 
tion. 

Dr. Edward M. Holmes, Jr., professor, 
community medicine. 

Dr. Paul W. Bowden, associate profes- 
sor, community medicine. 

Dr. Hunter B. Frischkorn, Jr., assistant 
professor, clinical radiology. 

Dr. George A. Welchons, assistant pro 
fessor, clinical radiology. 

Dr. Saul Kay, professor, surgical pa- 
thology 

Dr. Leroy Smith, associate professor, 
clinical surgery. 

Dr. R. C. Siersema, assistant professor, 
clinical surgery. 

Dr. W. Glenn Reed, assistant professor, 
pathology. 

Dr. M. Josiah Hoover, associate pro- 
fessor, orthopedic surgery. 

Miss Susanne Hirt, associate professor, 
applied anatomy. 


Miss M. Katharine Cary, assistant pro 
fessor, pathology. 

Miss Hazel Irvin, assistant professor, 
clinical pathology. 

Mrs. Louise Loving Jones, assistant pro- 
fessor, anatomy. 

Dr. Alton D. 
anatomy. 


Brashear, professor, 


Dr. James E. Mclver, associate professor, 
denture prosthesis. 


Ohio State University: 


ANNOUNCEMENTS 
Eight post-graduate courses have been 
announced for September and November, 
1952. 
APPOINTMENTS 
H. B. G. Robinson, associate dean. 


University of Illinois: 
ANNOUNCEMENTS 

A $5,000 grant has been received for 
research and undergraduate cancer train- 
ing program under the direction of Dr. 
Isaac Schour. 

A two-year course leading to certifica- 
tion and general hygiene beginning with 
the fall semester. 

Extension in physical properties will 
allow an increased number of entrants at 
the completion of the present announced 
building program. 

Five post-graduate courses in instruction 
are announced for this fall beginning the 
latter part of September. 


University of Michigan: 
ANNOUNCEMENTS 
During May 26th to 28th the school 
held a course on teaching to a group of 


graduate students. It was handled by Dr. 
L. E. Blauch. 


In MEMORIAM 
It is with a feeling of sadness, not only 
by the University of Michigan, but by the 
profession generally, that we are called 
upon to note the sudden passing of Dr. 
George R. Moore, professor of dentistry, 





BOOK ANNOUNCEMENTS 


and Dr. John W. Kemper, professor of 
oral surgery. These two men have con- 
tributed much, not only to the school of 
which they were a part, but to the profes- 
sion generally. 


University of Minnesota: 


ANNOUNCEMENTS 


Announcement is made of a graduate 
study program leading to the degree of 
Master of Science in Dentistry with major 
in orthodontics, oral pathology, oral sur- 
gery, oral medicine, periodontia or restora- 
tive dentistry (operative, prosthetics, pedo- 
dontia or dendodontia) and a minor in one 
of the fundamental health sciences. 


University of Southern California: 


APPOINTMENTS 


Francis J. Conley has been appointed 
director of clinics in the School of Den- 
tistry. 


BOOK ANNOUNCEMENTS 


Dictionary, Illustrated Pocket 
Medieal. This is the first edition, edited 
by Normand L. Hoerr, M.D., and Arthur 
Osol, Ph.D., with the assistance of an edi- 
torial board. It consists of 1028 pages, 
including 60 illustrations, 16 in color, on 
24 plates. Dental terms are, of course, 
freely distributed throughout the book. In 
the light of present-day supply, this book 
should prove valuable to the dentist as well 
as the physician. Pocket size makes han- 
dling under any case easy. Published by 
Blakiston Company, New York. 
$3.75. 


Price, 


Practice of Dentistry. This is the 
title of a book of 203 pages, including an 
index and a large number of illustrations, 
by J. C. G. Fitz-Hugh, D.D.S., McKees- 
port, Pennsylvania. This in a way is a 
professional autobiography. It is the story 


University of Tennessee: 
In MeMoRIAM 

Dr. Marguerite Taylor Dean, widow of 
the late Dr. Richard D. Dean, formerly 
dean of the school, and she herself director 
of the school of dentistry hygiene, passed 
away in April. Her loss is mourned by the 
school and her many professional friends 
in Tennessee. She was a dentist. 


Jewish Sanitarium and Hospital 
for Chronic Diseases: 
ANNOUNCEMENTS 

A dental internship is offered, including 
oral diagnosis, pedodontia, endodontia, 
periodontia, all phases of restorative den- 
tistry, oral surgery, exodontia and dental 
anesthesiology and roentgenology. This in- 
ternship extends for a period of one year 
from July 1, 1953, to June 30, 1954. 

For further information contact Joseph J. 
Obst, D.D.S., M.A., F.A.C.D., F.A.P.H.A., 
Director of Dentistry, East 49th Street and 
Rutland Road, Brooklyn 3, New York. 


of the practice of dentistry, beginning with 
the location and equipment of an office, 
through all phases of dental practice, ter- 
minating with a chapter on “Cleft Palate 
and Harelip.” It is well presented, with 
clear cut illustrations and should be very 
helpful to young men beginning practice. 
It is in a way comparable to a similar book 
a number of years ago by E. Edumond 
Kells. Published by Richard R. Smith, Inc., 
New York. Price on application. 


Histology. This is the sixth edition 
of this book by the author, Alexander A. 
Maximow, laboratory professor of anat 
omy, University of Chicago, and William 
Bloom, professor of anatomy, University of 
Chicago. The early editions were by Pro- 
fessor Maximow. The content of this book 
by Bloom is the same as that of the original 


only revised as of this date. It consists of 
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616 pages, with an extensive index and 
986 illustrations, 257 in color. Published 
by W. B. Saunders & Company, Philadel- 
phia. Price, $10.00. 


Orthodontics. This is the title of 
a new book by Bercu Fischer, D.D.S. It is 
prepared under three headings or depart- 
ments, namely, Diagnosis, Prognosis, and 
Treatment. It consists of 334 pages, with 
an index, including 1180 illustrations on 
212 figures. It is profusely and extremely 
well illustrated. Published by W. B. Saun- 
ders & Company, Philadelphia. Price, 
$12.00. 


La Therapeutique Orthope- 
dique Fonctionnelle de la Face. 
This is the title of a book by Edmond Muzy, 
professor, Faculté de Medecine, Rome, 
Italy. It carries a preface by Harold Chap- 
man and Traduction et Commentaires, by 
Dr. Etienne Cadenat, professor, clinical 
stomatology, Faculty de Medecine de Tou- 
louse. This book consists of 16U pages, 
with 101 jllustrations, paper cover. Pub- 
lished by Julien Prelat, 6 Rue de la 
Bucherie, Paris (Ve). Price, 1.300 francs. 


A Textbook of Pharmacology. 
This is a new textbook on the principles 
and application of pharmacology, designed 
particularly for medical students, but not 


usefulness to dental students as 
well. The book consists of 1240 pages, with 
an index and 284 illustrations. In it the 
author, William T. Salter, M.D., professor 
of pharmacology, Yale University, School 
of Medicine, treats of his subject, begin 
ning with the “Heritage of Pharmacology,” 
including a little of tradition and much of 
history. The use of drugs in their various 


without 


application, and the various requirements 
of the human body for drug treatment, is 
thoroughly discussed and well illustrated. 
It is a scientific text, but its philosophy is 
very apparent. Published by W. B. Saun- 
ders Company, Philadelphia. Price, $15.00. 


Dentistry for Children. This is 
the third edition of this book by Dr. John 
C. Brauer, dean, and professor of pedo- 
dontics, University of North Carolina, 
School of Dentistry. In this edition the 
author was assisted by William W. De- 
meritt, D.D.S., professor and head of the 
Department of Pedodontics, School of 
Dentistry, University of North Carolina; 
L. B. Higley, D.D.S., professor of ortho- 
dontics, University of lowa; Maury Mass- 
ler, D.D.S., professor of pedodontics, Col- 
lege of Dentistry, University of Illinois; 
Isaac Schour, D.D.S., professor of histol- 
ogy, University of Illinois. This is a book 
of 454 pages, with an index and 291 illus- 
trations. These authors are all well known 
within the profession and this book should 
serve a useful purpose in teaching pedo- 
dontics. Published by Blakiston Company, 
575 Madison Ave., New York. Price, 
$10.00. 


Teeth and Health. This is the title 
of a new magazine, this one being Volume 
1 and Number 1, under the title indicated 
above. It is termed “An educationing 
magazine for healthy living,” designed to 
be non-technical and illustrated for home, 
school, and library. It is published by the 
Dental Publishing Company, 121 Espla- 
nade Road, Fort Bombay, India, and is 
edited by Dr. M. K. Patel. It will be 
published quarterly. The subscriptions be- 
ing Rs. 4. By way of comment, the first 
issue of this journal makes a very good 
presentation and is worthy of consideration 
because of the material which it brings 
but also to know what is being done in 
this great country of India as well as to 
lend encouragement for what they are 
doing. The first number contains two ar- 
ticles by Americans and seven by native 
dentists, all of whom have either English, 
German, or American degrees, or any two 
or three of these degrees. 





3 widely Adopted 
DENTISTRY 


FEATS 








DENTISTRY FOR CHILDREN—NEW 3RD EDITION 


By Drs. Brauer, Demeritt, Higley, Massler and Schour. New edition includes chapter on 
“Removable Dental Prosthesis,” completely rewritten chapter “Dental Caries in the Grow- 
ing Child,” new material on premedication, cavity preparation, crowns and inlays. No 
other book covers the latest practices in pedodontics so thoroughly. 


500 Pages; 300 Illustrations *10°° 
McGEHEE, TRUE & INSKIPP’S OPERATIVE DENTISTRY 


Contains detailed descriptions of clinically-proved technics and procedures to help you 
save time and work. Latest, accepted treatment procedures on caries control; the restora- 
tive materials, including acrylic resins and self-curing plastics, with their indications, 
contraindications and limitations; when to use the direct, indirect or direct-indirect inlay 
method... the use of diamond-cutting instruments; non-interfering (True) separator; 
and the left cutting burr. 


479 Illustrations; 699 Pages *10°° 


McGEHEE AND GREEN’S PHARMACOLOGY AND 
PHARMACOTHERAPEUTICS FOR DENTISTS 


ORDER HERE 


THE BLAKISTON COMPANY, INC. 
575 Madison Avenue 105 Bond Street 
New York 22, N. Y. Toronto 2, Canada 


Please send me copies of the following texts: 


(] DENTISTRY FOR CHILDREN, by Brauer et al. $10.00 
(] OPERATIVE DENTISTRY, by McGehee, True and olin $10.00 
[] PHARMACOLOGY AND PHARMACOTHERAPEUTICS FOR DENTISTS $ 7.50 


C] For 90 Days’ (] Person Use 

Examination (] Check or Money Order Enclosed C) Bill Me 
Name 
Address 


hool (if teaching) 


_ State 
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HANAU ENGINEERING CO., INC. 
1233 Main Street @ Buffalo 9, N. Y. 





Kerr Cristobalite Inlay Investment is adaptable to 
YOUR burnout technique— 


Whether you burn out at 800° or at any other 
temperature up to 1350°! 


Reason is that Cristobalite’s high thermal expan- 
sion occurs at very low temperature. Even before 
it reaches 800°, it has practically attained its 
maximum expansion. 


Then it holds this high expansion for more than 
550°—the complete range needed for virtually any 
burnout technique. 


Only Cristobalite has these features! 


And not only in burnout—but in all its handling 
—Cristobalite is the easiest investment to use. 
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KERR MANUFACTURING CO. 


DETROIT 8, MICHIGAN 


Established 1891 














Ce Pfenal dell 


YEARS of study, sacrifice and hard work 
are needed to develop your technique of 
dental practice to its highest degree of 
efficiency. Your professional skill be- 
comes your trademark of dental leader- 

co A\PRICELESS POSSESSION “"7°"!P 

you utilize 

this priceless possession to fullest, 
your office should be equipped Wth the 
best. For over sixty years Ritter hadbeen 
the leader in dental equipment] the 
world over. Enjoy the benefit of madern 
Ritter equipment . . . ask your J 
dealer for a demonstration. 





RITTER PARK, ROCHESTER 3, N.Y. 





When amalgam 


is indicated 


DEN tanmnd © 


True Dentalloy amalgamates smoothly, quickly and produces fillings 
that endure. 


. .. supplied in one and five-ounce bottles; also in one-ounce packages of 
Sigrens (6-gr. envelopes). 


When ordering, state whether True Dentalloy “A” Cut, 
filings, shavings or Sigrens are desired. 


PHYSICAL PROPERTIES 


Amalgamating Time: Mortar and Pestle, 
45 seconds to one minute 


Amalgamating Time: S. S. White Amalgamator, 
6 grs. 9 seconds; 12 grs. 18 seconds 


Setting Time ... 12 to 14 minutes 
Compressive Strength ........ ..... Approx. 50,000 Ibs. per sq. in. 

2.5% 
Expansion ans ... Average 6 microns 


"Sigrens” is a registered trade 
mark indicating a hermetically 
sealed, dust-and-moisture-proof, 
transparent envelope containing 
six grains of True Dentalloy. 
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THE S.S.WHITE DENTAL MFG. CO., PHILADELPHIA 5, PA. 
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The Finest in rénatomical Detad and pbrtistry 


We are indeed proud to present this 
beautiful product of the plastic-molding 
att—the finest Dentoform in our long line 
of fine dental models. Of 1|'/2-diameter 
size, with pink lvorine gums, removable 
Ivorine teeth, excellent anatomical detail, 


An occluding lower model, to match 
the upper illustrated, is also available. In 
addition, both models are obtainable on 
a special spring-joint articulator which 


it is the perfect demonstration model for permits lateral and protrusive movements. 


teachers and clinicians. For dental office use in patient educa- 


tion we have reproductions of this set of 


Cat. No. 961—Upper—shown in actual size... .$40.00 models in natural size. 


Cat.No. 962—Occluding lower 

Cat. No. 960—Upper and lower, articulated... 
Cat. No. T960—Extra individual teeth 

Cat.No. 860—Reproduction of No. 960, in 


natural size Ln 


Write for Catalog and Price List No. 33 
Illustrating Many Other Dentoforms by 
"The House of A Thousand Models 


(Our regular college discount applies on these items) 


COLUMBIA DENTOFORM CORPORATION 


Also Headquarters for Brown Precision Attachments 
131 East 23rd Street, New York 10, N. Y. 





MOSBY DENTAL BOOKS 


Thoma’s ORAL SURGERY 


New Second Edition 


The scope of Thoma’s work—the fine attention to detail—the profuse illustrations— 
5 EC EATS 
iterature. 


Thoma you excellent coverage on all of the 
opmental of the oral cavity, jaws a 
surgical technique, you get good coverage on 

CE Oe Se eee 

nbn the sume tracers ys band -ea rah 
Feb a oo of some operative procedures. 
Set eee eae acs bens sides sedated anes af the cabal which . 
oral treatment is indicated. He has the section on “General Care of the Patient” 


17 
color. Price, $30 


Thoma’s ORAL PATHOLOGY 


Third Edition 


An 
have been used to correlate 
stat hen used withthe twe-vlune OR 


diagnosis, histo of 
the mouth and jaws are encompassed in in the author’s work. 


Fein ngothne sen borg Mgt | oe Al petage a: Ae am 
sive text for our students in Oral Pathology.” 


—N.A.M., D.O.S., K.C.U. School of Dentistry 


“Of course, this book represents best work in its field.” 
. —L.W.B., M.D., Prof. of Oral Medicine, U. of Pennsylvania. 


Third Edition. 1559 Pages, 1660 Mlustrations 
(78 in Color) Price, $17.50 


Send orders and inquiries to 3207 Washington Blvd., St. Louis 3, Mo. 


Scientific Publications 
San Francisco New York 


ED The C. V. MOSBY Company 











LEA & FEBIGER BOOKS 


Grossman-Dental Formulas 


And Aids to Dental Practice 


By Lours I. Grossman, D.D.S., Dr. med. dent. 
Associate Professor of Oral Medicine, The Thomas W. Evans Museum and 
Dental Institute, School of Dentistry, University of Pennsylvania 


New. This book stands alone in the dental field for its value to dentists and to all 


' There are 
useful addi fo the office of the practicing dentist "-Penneylvante Dental J 
" "New, 318 Pages.- 25 Illustrations, 1 in Color. 19 Tables. $5.00 


Hill-Textbook of Oral 
Pathology 


ae By Taceaae 1, Bae, oe 


Western Reserve ; : 
lucidity 


of 
deh Rattan. ‘The cxqetienate tnd snes ok Os etl the 
’ which he presents the subject help to make this the standard for students 


teachers of oral what can be done to prevent common 
oral diseases gives diagnosis and treatment of periodontal conditions. The 
314 illustrations are effective and are well correlated with an easy-to-read text. 


4th Edition. 398 Pages. 314 Illustrations, $7.50 


Ennis-Dental Roentgenology 


Duchusieatiiedauarre: Teoma ay a and Dental Institute, 
useum 
School of Dentistry, University of Pennsylvania; Professor of Clinical 
in the Graduate School of Uni- 

Radiology in the Gr Medicine, 
4th Edition. Dental Roentgenology has proved a sound aid to dental 
and students in their in the and 

neens technique 


4th Edition. 538 Pages. 1561 Illustrations on 1207 Figures. $10.00 


LEA & FEBIGER 


Washington Square 
Philadelphia 6 Pennsylvania 
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